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PREFACE.

_ The first part of this book appeared in 1929 and dealt with
the Anthocerotales, the Marchantiales, the Anacrogynous Junger-
manniales, and the Spharocarpales. The present volume was
intended to deal with the Acrogynous Jungermanniales only, but
in order to bring together the Jungermanniales, the Anacrogynee
and the clogely allied order Spheerocarpales have also been included.
These latter have also been brought up to date,

In addition to the specimens in the Panjab University her-
barium a collection of Liverworts at the herbarium of the Forest
Research Institute, Dehra Dun, has also been examined by Mr.
R. 8. Chopra through the courtesy of Mr. C. E. Parkinson, Forest
Botanist.

The species described by Stephani from the Western Himalayas
in his * Species Hepaticarum’ but not seen by the author and a
few similar species given by Gola have been included as was done
in the previous volume. The chief reason for this procedure is
to enable future investigators to identify these species if met with
within the area or as is likely to reduce at least some of the species
as synonyms. As was pointed out in the Introduction to Part I
of this work the very great variability of many of the Liverworts
- must always be taken into consideration in deciding the limits

of various species. .
The author’s thanks are due to Mr. F. Verdoorn for the deter-
mination of the Frullanies in the Panjab University herbarinm,
to Prof. Herzog for the determination of a few species of Lejeunea
and to Mr. W. E. Nicholgon for determining a numher of species
of other genera. He is greatly indebted to Mr. R. 8. Chopra for
his untiring and energetic help in the preparation of this hook.

All the diagrams have been drawn by him. The book would not

have been out for a long time but for his enthusiasm and energy.
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CONSPEOTUS,

'JUNGERMANNIALES.

Gametophyte a thallus or differentiated into stem and leaves,
with little histological differentiation. Secales usually absent.
Rhizoids always smooth., Archegonia usually arranged in groups
-but never on stalked receptacles, antheridia superficial, occasionally
immerséd in cavities, globular, on slender stalks. Sporogonium
with foot and.seta. Capsule wall two or more cells thick. Elaters
present. Dehiscence usually by four valves.

SUBORDER Acrogyn.

Gametophyte with gtem and two rows of lateral and fre-
quently a third row of véhtral leaves (amphigastria), Archegonia
usnally in a cluster, terminal.

The relative position of the families in the Acrogyna is by
no means clear and much more work shall have to be done hefore
it is possible to put them in their proper places. It should not
be understood, therefore, that the families in this book have been
placed in the order of evolution. They have been arranged more
on the basis of practical convenience and according to the order
followed by Cavers (The Inter-relationships of the Bryophyta,
‘New Phyt. Rep., No. 4, 1911),

Faumy I. LEJEUNEACEZ,

Leaves alternate, incubous, complicate-bilobed, postical lobe
(lobule) small, commonly inflated or saccate. Amphigastria usnally
present. Rhizoids arising from the base or the middle of the
amphigastria, Male shoots (andreecia) lateral; antheridia one
or two in the axil of each bract. Archegonia terminal, one or more
in a cluster, Perianth free from the involucral bracts, 3-12-plicate,
rarely terete, the apex constricted into a short tubular beak,
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[
Oa,psule on & short pedicel, globose, 4-valved for % of its length,

the lower third solid. Elaters few, monospiral, attached to the
inside of the capsule wall by their upper pointed ends, the lower
free trumpet-shaped ends reaching the floor of the capsule.

-+

Fammwy II. MADOTHECACEZ,

Plants large. Stems usually regularly bi- or tri-pinnate.
Rhizoids scarce, arising from the base of the amphigastria. Leaves
Ancubous, complicate-bipartite almost to the base, antical lobe
large, postical (lobule) flat, much smaller, nearly parallel to the
stem. Amphigastria resembling the lobules but broader, fre-
quently decurrent at the base. Andrmcia short, lateral, bracts
nearly equally bilobed, opposite ; antheridia solitary. Archegonial
cluster terminal on very short lateral branches; bracts usually a
single pair. Perianth suboval, more br less compressed dorsi-
ventrally in the anterior portion, mouth becoming bilabiate or
-campanulate by the extrusion of the capsule. Calyptra of several
layers of cells. Capsule shortly pedicellate, globose, 4-valved, the
valves often irregularly split and rarely separatingndown to the |
base. Elaters short, 2-3-spiral. Only genus Madotheca.

-

Faminy ITI. PLEUROZIACEZE.

Plants usually large, with erect stems from a rhizomatous
base, branches lateral. Leaves incubous,. neafly always two-
lobed, antical lobe large, postical lobe, Emaller, sabcate, its narrow
mouth often closed by a complicatéd valve apparatus. Amphi-
gastria absent. Antheridia and archegonia on short lateral bran-
ches. Andreecia small, brddts in 6-12 pairs, imbricate, mon-
androus. Perianth elongate and narrow, generally 4-10-plicate,
the mouth contracted. Capsule oval, &-valved to the base. Elaters
deciduous, bispiral. Only genms Pleuwrozia, (Not represented
in the Western Himalayas.) '

MY IV. RADULACEA.

Plants generally of medium size, closely attached to the sub-
‘stratum. Stems laxly pinnate or subpinnate. Leaves incubous,
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complicate-bilobed, the postical lobe (lobule) smaller with its free
margin generally appressed to the under side of the antical lobe ;
rhizoids arising from the nnder surface of the lobule. Amphi-
gastria absent. Andrmcia terminal, bracts with 1 or 2, rarely 3
antheridis. Archegonial cluster terminal on the main stem gener-
ally, frequently with 1-2 sub-involucral innovations. Perianth
usually strongly dorsi-ventrally compressed, rarely subterete,
very rarely plicate, the mouth wide, truncate, bilabiate. Capsule
shortly and stoutly pedicelled, generally oval-cylindrical, 4-valved
to the base, the wall of two layers of cells. Only genus Raduls.

Fammy V. SCAPANIACEMR:,

Plants usually large. Branches usually lateral. Leaves alter-
nate, complicate-bilobed, the antical lobe smaller than the postical
lobe (lobule). Amphigastria usually absent. Andreecia terminal,
spicate ; bracts di-poly-androus. Perianth free, dorsi-ventrally
compressed, or subinflatéd and 4-pluri-plicate. Capsule 4- valved
to the base.

Faminy VI. PTILIDIACEZ.

Plants of medium size, branched, branches lateral or postical.
Leaves incubous or transverse, seldom succubous, bi-multi-fid,
frequently ciliate or ending in hair-like points. Amphigastria always
present and nearly resembling the leaves in shape and size. An-
dreecia terminal, spicate, bracts 1-3-androus. Archegonia terminal

..on main stem or lateral branches but never on postical branches,
bracts many. Perianth absent, or when present 3-10-plicate,
contracted or truncate at the mouth, free or adnate to the inner-
most bracts. Capsule usually shortly pedicellate, ovate with
straight valves, or cylindrical with twisted valves! ~

FamiLy VIIL CEPHALOZIACE;E (TRIGONANTHEAE
Spr. ).

Plants large or small. Stem prostrate or procumbent, branch-
ing generally pinnate, postical flagelle often present. Leaves
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alternate, rarely opposite, usually incubous, uslually lobed or
toothed, rarely entire. Amphigastria usually present. Male bracts
mon-androus, rarely di-androus. Bracts of the female inflores-
cence {Fristichous, in a few distichous. Perianth usually free,
somewhat elongated and narrow, trigonous, the third angle postical,
rarely (by intercalation of secondary angles) 4-6-gonous, Calyptra
free, narrow. Capsule oblong or cylindrical, wall of two layers
of cellg, in a few genera of four or five layer of cells, valves straight.

Famy VITL. LOPHOZIACER (EPIGONANTHEZ
Spr.). )

Plants usually medium or small. Stem irregularly branched,
very rarely pinnate, branches almost always lateral. Leaves
succubous or transversely inserted, entire or 2-lobed, seldom 3-5-
lobed. Amphigastria generally absent or very small, very rarely
large. lnflorescence generally terminal on the main shoots, Male
bracts 1-10-androus. Perianth (when present) compzgssed from
the sides, cylindrical, ovate or trigonous with the third angle

always antical. . Capsule rhostly ovate or cylindrical, 4;valved to
the base,

SUBORDER Anacrogyn.

Gametophyte generally a thallus, sonmetimes with—stem_and
leaves. Sex organs on the antical_(dorsal) side. ArcliegOhia
generally in groups. '

Famiey IX. CALOBRYACE®R.

Stems erect, arising from a fleshy rhizome-like basal portion.
Leaves arranged radially and more or less regularly in three rows,
simple. Rhizoids absent. Female inflorescence on the upper
part of the_stent,~without any involucre. Calyptra large, c¢ylin-
drical, e(')‘;u'“i)-sﬁle eylindrical, the wall of one layer of cells except
at th&)apex, with longitudinal annular tlickenings. Elaters
bisp{i;a,l". '

Not represented by any species in this area.
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Faminy X. CODONTIACER.

Thallose or more or less foliose. In the foliose forms the
leaves in two rows, parallel to the stem or obliquely inserted and
succubous. Archegonial group surrounded by a perianth (involacre),
Clapsule usually with a long seta, globose or oval, dehiscing to the
base by four valves or irregularly ; the wall usually of two layers of -
cells, well-developed fibrous hands being usually present on either the
outer or the inner cells, or on both. Elaters adherent to the base
of the capsule or partly free, more rarely altogether free, 2-4-
spiral.

Fammy XI. BLYTTIACEZAZ.

Thallus with a distinet and usually sharply defined midrib,
male and female inflorescence on the dorsal surface of the thallus,
not on. special branches, the archegonia in groups. Invelucre
double or single. Capsule generally cylindrical, usually dehiscing
incompletely by 2-4 valves, the inner wall without semi-annular
thickenings. 5

Not represented by any species in this area.

Faminy XII. ANEURACEZ.

Thallus fleshy or membranous, in Metzgeria with a sharply
defined midrib and a lamina composed of one layer of cells, Male
and female inflorescences on short branches. Capsule oval or
cylindrical, 4¢-valved, wall usually composed of two layers of cells
of which the inner possesses more or less distinet semi-annular
bands. Elaters either free and tapering towdrds each end, with
one broad spiral band; or also fixed, short and obtuse with an
indistinet spiral band, and persistent as erect tufts at the apex
of the valves.

SPHAEROCARPALES.

Gametophyte g -thallus, without air-chambers and pores.
Rhizoids smooth. Each antheridium and archegonium enclosed
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in a special envelope. Sporogonium with aslarge l.fll'oot and & short
seta. Capsule wall one-layered without fibrous,bands on the
cells. No definite elaters, only sterile cells which are thin-walled
and disappear at maturity. Dehiscence irregular.

Faminy XIII. RIELLACEA,

Aquatic. Thallus erect or ascending, with a dorsal vertical
wing and lateral leaves. Other characters same as those of the

order.

Famiy XIV. SPHAEROCARPACEE.

Thallus without a distinet midrib, of one layer of cells to-
wards the margin, entire or lobed, involucres of sex organs closely
grouped, pear-shaped or conical. Spores usually permanently
united in tetrads. ’ -

Not represented by any species in this area. ¢



KEY TO THE K GENERA DESCRIBED IN THIS BOOK,

Plants aquatic with a median-dorsal wing .. Riella
1; Plants terrestrial or aquatic, no median-dorsal
wing . . . 27
Plants with' a midrib and Iateral ngs not
3 divided into leaf-like lobes 3
Plants with leaf-like lateral lobes . . 8
Plants with tuber at the apex  ..° . 4 _
3 { Plants without apical tubers . o 3
s { Plants with dorsal lamella - .. Petalophyllum:
_{ Plants without dorsal lamelle .. .. Sewardiella
5 { Sex organs on small shoots - - 8
Sex organs on the ordinary main shoots . 7
Fertile shoots small% ventral ; midrib distinct,
narrow ; wing 1-cell thick . .. Metzgeria
3Fertlle shoots lateral, wing thick, gradually i
thinning outwards .. .. Aneuwra
Sex organs without scales, antherldla in pits .. Pellia
7 { Sex organs with scales, antheridia not in pits .. Calycularia
Plants with Nostoc colonies and flask-like
3 gemma: receptacles . . . .. Blasia
Plants without the above char&cters . 9
Archegonia dorsal, rhizoids purple leaves
9 crisped, apical tubers .. Fossombronia,
Archegonia.terminal .. ‘ 10
Leaves divided almost to the base mto 3 5 .
10 E segments ‘s .. Blepharostoma
' Leaves entire or not so deeply divided ..o
Leaves and amphigastria alike, deeply bilobed, ..
% or 3-5-lobed .. .. 12
Amphigastria unlike the leaves, or absent .. 13
19 % Leaves deeply bilobed .. .o Anthelia
Leaves 3-5-lobed

. Lepidozia
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Amphigastria present (absent in one species Of\ i

3 Lejeunea) .. .. .y 14 |
Amphigastria absent .. - 20
14 { Amphigastria small, deeply bllobed . 15
Amphigastria, large, entire or toothed - 16
Leaves strongly spreading, gemmse absent, ar-
chegonia on short lateral shoots .. Chiloseyphus
Leaves usually erect, gemmse very {frequent,
archegonia on main shoots . .. Lophocolea
16 { Leaves not complicate-hilobed .. B 17
Leaves complicate-bilobed A 18
Leaf apex toothed, flagelle frequent .. Mastigobryum
Leaf apex entire flagellze absent .. / .. Calypogeia
Lobule flat, more or less parallel to thé stem .. Madotheca
3 Lobule saccate to galeate at rlght angles tO/
the stem . . 19
19 i Lobule galeate (rarely evolute) - .. Frullania
Lobule saccate (rarely obsolete) .. .. Lejeunea
{ Leaves complicate-bilobed - .. 21
20 . . .
Leaves not complicate-bilobed ., . 23
Lobule smaller than the lobe, with rhizoids
g arising from its under surface .. .. Radula
Lob}ﬂe Iarger than the lobe P 22
29 { Perianth contracted at the mouth_ & x D-a_piop?%yllum
Perianth not contracted, mouth widé™’ .. Scapania
23 { Plants thin, pellucid .. .. Cephalozia
~" ¢ Plants not thin and pellucid, but robust .. 24
Leaves oblique, 2-3-lobed or toothed . 25¢
Leaves transverse, entire .. . 26
Leaves 2- or 3-lobed, lobes usually entire .. Lophozia
{ Leaves_,not.lobed 'toothed rarely almostrentire  Plagiochila
26 { Leaves 013p051€e . . .. Southbya
Loaves alternate - LT 27 -
o { Bracts and bracteole?s Jaciniate ., .. Jamesoniella
Bracts entire, bracteoles'absent or small . 28
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beaked - .. .. Solenostoma

Mouth of perianth contracted, more or less
28 ..
Mouth of perianth: wide . .. Jungermannia

Note.—Many of the thallose genera including Fossombronia
and Blasia can be distinguished very easily. Riella is wholly
aquatic and is unique in having a dorsal wing. It has so far been
found only in Lahore. Petalophyllum can readily be distinguished
on account of its dorsal lamellze and apical tubers ; also found only
in Lahore and along the river bank at Beas. Sewardiells and
Fossombronia are easily recognised by \their apical tubers; the
former being thallose and the latter possessing beautifully curled
leaves. Blasiz has a superficial resemblance with Anthoceros on
account of its Nostoc colonies but can be easily distinguished by its
leaf-like Iobes, the Ventral scales and the dorsal gemmea. Metz-
geria has a distinet midrib with a one-layered wing on each side.
Aneura, Pellia, and Colycularia have some resemblance in the sterile
condition. In a patch o% Pellia it is generally always possible to
find some sex organs which are always on the main shoot, the
antheridia. being sunk in pits. In Calycularia the antheridia,
which here also are on the main shoot, are superficial and accom-
panied by scaly bracts. Anewra has its sex organs on short lateral
shoots. |

The foliose forms require a more careful investigation before
they can be named by the beginner. Among these also several
genera, can be recognised at sight. Frullania is characterised by
the possession of bladders in place of the lobules. Lejeunea has
a saccate lobule which is oftén represented meérely by the incurved
postical margin of the lobe. Madotheca can be distinguished
by the large lobe and the small lobule and conspicuous amphi-
gastria. Radule has no amphigastria. and the _rhizoids arise
from the undersurface of the lobule. In Secapania and Diplophylivm
the lobe is smaller than the lobule. The habit of Plagiochils is
also very peculiar in that the leaves are not complicate and there
are no amphigastria.

With a little practice many of the other genera also can be
. made out readily but a few require the présence of sex organg and
the perianth to distinguish them from the allied forms.



SUBORDER

ACROGYNAZ.

Gametophyte with stem and two rows of lateral and fre-
quently a third row of ventral leaves (amphigastria). Archegonia
usually in a cluster, terminal.

Faminy 1. LEJEUNEACEZ.

Leaves alternate, incubous, complicate-bilobed, postical lobe
{lobule) small, commonly inflated or saccate. Amphigastria
usually present. Rhizoids arising from the base or: the middle
of the amphigastria. Male shoots (andreecia) lateral ; antheridia
one or two in the axil of each bract. Archegonia terminal, one
or more in a cluster. Perianth free from the involucral bracts,
3-12-plicate, rarely terete, the apex constricted into a short tubular
beak. Capsule on a short pedicel, globose, 4-valved for % of its
length, the lower third solid. Elaters few, monespiral, attached
to the inside of the capsule wall by their upper pointed ends,; the
lower free trumpet-shaped ends reaching the floor of the capsule.

Key to the genera,

Lobule always distinet, galeate, sometimes

evolute . .. .. Frullania
Lobule saccate, sometimes ohsolete ., .. Lejeunca
* % * * *

I. FRULLANIA Raddi.

Frullania Raddi, Atti Soc. Ital. Sc. Mod. (1818).

Plants medinm, rarely small, green to dark brown, pinnately
branched, branches axillary. Leaves imbricate, incubous, almost
transversely inserted, complicate-bilobed, antical lobe larger,
obliquely ovate to suborbicular, convex, apex decurved, margin
entire ; lobule cucullate, galeate, ocecasionally evolute and then
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ovate-lanceolate. Awmphigastria always present, large, usually
smaller than the leaves, base cordate, apex bifid or retuse. Andrce--
cia terminal on short lateral branches, rarely hypogynous, narrowly
capitate or spicate, bracts closely imbricate, di-androus. Sub-
involucral Innovations absent. Archegonia 2-4, rarely more,
bracts in 2-5 pairs, usually dentate or laciniate, the innermost .
generally adnate to each other and the bracteole. Perianth tri-
or pluri-keeled.

Note—The lobule in several species has a tendency to remain.
open instead of forming the typical bladders. In such cases the-
lobule is long and narrow, with revolute margins so that the under-
surface is concave.

Key to the species.

! { Antical base dppendaged .. - 2
Antical base not appendaged .. . (3
2 { Leaves distinctly convéx on the dorsal side .. F. Grevilleana
{ Leaves not convext, .. .. .. . squarvosa
{ Amphigastria entire or retuse .. .. F. retusa
Amphigastria bilobed - . 4
4 { Leaves up to 1 mm. long ‘o .. F. pyriflora
Leaves up to 05 mm. long - .- 5
{ Perianth papillose .. . .. F. gracillima
Perianth smooth . . .. F. muscicola

Note.—Verdoorn has given Frullania himalayensts St. and F..
chinensis St. as synonyms of F. muscicols St. (Vide Symbole
Sinice, V. Teil., Hepaticee, p. 5, 1930), While naming a specimen
of Frullania-from Mussoorie he says, ‘I think Frull. squarrosa
Nees might he also a form of F. muscicola St.’ From this it
would appear that F. squarrosa Nees and F, muscicola St. are
closely allied and possibly identical/ "I the latter case all the
four species could be reduced to one, i.e. F. squarrosa Nees.

1. Frullania squarrosa Nees.

Frullania squarrosa Nees, Syn. ﬁep., p. 416 {(1844).
Dicecious, medium, green to deep brown, epiphytic or terres-
trial, in dense depresso-cespitose patches or hanging, pure or
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mixed with other foliose forms: Stem 3-4 cm. longg, irregularly
pinnate. Rhizoids rare, ‘brown, small, arising fron:% the middle
of the amphigastria. Leaves oblique, imbricate, spreading, sub-
orbicular, 0-7 mm. X (-4 mm. to 1'1 mm. X 0'7 mm., base cordate,
antical basal portion distinctly crossing the.stem, auricled, auricle
reflexed and overlapping the base of the leaf, margin entire or
wavy, apex rounded. Upper cells 18 p, a few basal cells 45 p X 27 p,
rest smaller ; trigones thickened throughout the leaf but more so
near the base ; walls thick, nodulose, towards the base often uni-
formly thick. Lobule galeate, mouth narrow or wide, or sometimes
evolute, triangnlar with a blunt apex, about twice as broad as the
thickness of the stem. Amphigastria large, about 4 times the
lobule and half that of the lobe, very broadly ovate to subrotund,
base narrow, margin entire or apical portion toothed, apex bilobed,
notch broad, deep, extending to about 3 of the length, lobes del-
toid, acute, rarely the amphigastria entire. Sex organs cladogen-
ous. Andreecia capitate, bracts in 3-4 pairs. Involucral bracts
usually longer than the leaves ; lobe ovate, entire, obtuse ; lobule
ovate-lanceolate, with margins sparsely toothed, inner strongly
s80. Bracteoles ovate, deeply bifid, margin dentate, lobes long
acuminate, Perianth large, obovate-oblong, depressed below the
terminal beak, strongly 3-keeled, often with additional less marked
carine, odd angle postical, carine dentate, surface more or less
papillate, Calyptra free, fleshy, obovate. Seta thm, dehcate
up to 5 mm. long ; capsule globose, dark brown! »Spores ye]lomsh
spherical, areolate, 4-6 areoles in the diam., 25-40 7~ Elaters
yellowish, trumpet-shaped, monospiral, 275-325 u, rarely as short
as 130 p,

Plate I, figures 1-5.

Hah. Moist rocks and bark of trees. .

Distrib. Common in the Western Himalayas, especially

Garhwal and Kumaon, Mussoorie; ete.; Chamba-
Chuari Road ; Nilgiris (Sedgwick). _

This is the commonest species of the genus and is met with
in most places at about 6,000-7,000 ft. ' )

Note.—Mr. Verdoorn distinguishes ene form and one variety
{1929, de Frullan. IV, Ann. Bryol. II: 134).
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1. F. squarrosa Yo. ericioides (Nees) Verd., distinguished
by its evolute lobules which are lanceolate and flat or concave.

2. F. squarrosa var. planescens Verd., which he characterises
ag follows :— \

Leaves subplane, spreading, amphigastria often large. Postical
margin lesz rounded, large, less cordate. Auricle beaked (beak
distinct, frequently curved} or subbeaked.

Note.—Typical specimens can be distinguished very readily
by the leaf form. The anterior margin of the leaf is usually bent
upwards-so that the upper surface becomes depressed and the
leaf has a saddle-shaped appearance. In other cases the leaves
have a tendency to become flat or even slightly convex on the dorsal
side. In the typical form again the leaves are patent whereas
in other cases they have a tendency to be arranged at right angles

to the stem, f

' 2. frullania retusa Mitt.

Frullania retusa Mitten, Trans. Linn. Soc., Vol. V, p. 119 (1860).

Sterile, light brown to almost black, on rocks or on bark,
in dense extended patches in the former case and hanging down
in the lail;ter. Stem about 5 cm. long, irregularly shortly pinnate,
pinne up to 4 mm. long. Rhizoids absent. Leaves more or
less imbricate, horizontal, distichous, quadrate-rounded to ovate-
oblong, up to 0% mm. long and 08 mm. broad, antical basal portion
crossing over the stém, margin entire, apex rounded, sometimes
recurved. Upper cells 20 p, basal cells 28 < 19-23 p; walls and
trigones very thick, nodulose. Lobule galeate, anterior margin
strongly convex, posterior side concave, rarely evolute. Amphi-
gastria transversely inserted, suborbicular, margin  entire, apex
retuse, sometimes rounded.

Plate I, fignres 6-9.

Hab. On the bark of trees and on rocks,

Distrib, Garhwal, Mussoorie : Dalhousie.
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3. Frullania muscicola St.

Frallania muscicola St., Hedwigia, 1894, p. 146} Sp. Hep.,
Vol. IV, p. 444 (1910).
Dicecious, light or brownish green, closely applied to bark,
‘Stem about 1 om. long, simple or slightly pinnately branched.
Rhizoids dark brown. Leaves distant or slightly imbricate, hori-
gontal, suborbicular, 0°7 mm. long and 0'5 mm. broad, sometimes
less, base narrow, antical basal portion rounded, crossing the stem,
apex rounded or obtuse, recurved. Cells in-the greater part of the
leaf of the same size, those near the base larger, upper cells 17 p
% 11-14 g, trigones small; basal cells 26-34 px 21 g, sometimes
.only 17 p broad, trigones rather thick ; walls nodulose, Lobule
-on the older parts galeate, on the younger branches often ovate-
.oblong to oblong with margins rolled back and near the apex
.sometimes flat. Amphigastria about twice as large as the lobule
and about } of the lobe, ohovate to suborbicular; apex notched
to about 1 of the length. Andreecia ovate. Involucral bracts
longer than the leaves; lobule ovate-lanceolate, obtuse, margins
revolute. Bracteoles ovate-oblong, bilobed to } at the apex,
lobes entire, acute. Perianth obovate, dorsi-ventrally compressed,
4-keeled, keels unequal, smooth all over.
Plate T, figures 10-12.
Hab. Epiphytic,
Distrib. Mussoorie.
4. Frullania gracillimapS?J.
Frullania gracillima 8t., Sp. Hep., Vol. v, p- 437 (1910).
Dicecious, small, slender, generally green, sometimes reddish
brown, closely applied to bark. Stem about 1 cm. long, distantly
pinnate, pinne small. Rhizoids rare, just below the apical notch
of the amphigastria. Leaves distant or imbricate, sul.orbicular,
about 95 mm. in_.diameter, base cordate, antical basal portibn
rounded, covéfifigfand crossing the stem, margin entire, apex
rounded; recurved. ‘bglls except the few basal ongs of the same
.gize, walls thin, sometimes nodulose, trigones small ; upper sells
15-18 4, basal cells 26-30 ux 17-27 . Lobule galeate, mouth
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broad. Amphigastria of the same size as the lobule, obovate,
margins entire or sometimes with single cells projecting here and
there ; apex notched to about }, notch triangular, lobes deltoid,
acute. The leaves on the female branches larger and obovate,
Bracts ovate-oblong, margin entire, apex rounded or acute ; lobule
lanceolate, acute, margins entire. Bracteoles quadrate, divided
to one half by a narrow slit, lobes acute. Perianth oblong, 6-plicate
{all the carine not well developed) surface papillate, carine
‘denticulate.

Plate I, figures 13-15.

Hab.-  On bark of trees.

Distrib, Outer Himalayas, Chamba; Murree; Garhwal,

Note.—The leaves on some of the branches towards the upper
end sometimes remain very small so that these branches look
like flagellee.

The leaves are usually convex on the dorsalside. Occasionally,
however, they are directed slightly upwards, just showing a slight
resemblance to the condftio_n met with in F. squarrosa.

The perianth has two small ventral keels, two large lateral
keels and generally three dorsal keels, the two dorso-lateral keels
being very small.

1 5. Frullania pyriflora St.
Frullania pyriflora St., Sp. Hep., Vol. IV, p. 443 (1910).

Dicecious, small, light green to deep brown, closely applied
‘to bark. Stem about 15 cm. long, irregularly pinnate. Rhizoids
from the base of the amphigastria. Leaves distant to slightly
imbricate, patent,suborbicular, 0-75-1 mm. X 0°5-0°75 mm., antical
hasal portion rquﬁded, covering and crossing the stem, margins
entire, apex broad, rounded. Upper cells 15 x, median cells 24-28
and basal cells 30-32 p in diameter, some- elongated and longer ;
walls thin, slightly thick near the base, trigones slightly thick.
Lobule large, about _oné and a half times as broad as the stem,
strongly galeate, mouth truncate or often near the apex of the
shoot oblong with margins rolled back. Amphigastria small,
somewhat broader than the stem, obovate to obovate-cblong,
divided to about } the length, notch obtuse, lobes acute. Andrcecia
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spicate, oblong. Bracts broadly obovate, about twice as large
as the leaves; lobule lanceolate, free, entire/ but with a tooth
towards the bracteole. Bracteoles obovate-oblong, with a tooth
at the middle on each side, apex bifid up to the middle, sinus
acute, lobes lanceolate, acute. Perianth pyriform, dorsally tri-
plicate, ventrally biplicate, smooth.

Plate II, figures 1-3.

Hab. On bark, .

Distrib. Khajiar (beyond Dalhousie}), 6,000 ft.; Masrund

. (Chamba State), 4,000 ft. ; Kashmir.

Note—Some specimens from Dalhousie’ are separated by
Mr. Verdoorn as var. Kashyapii. These plants are more delicate,
the leaves are more transparent and the lobule is evolute practically
all over the plant. The perianth is rather compressed and has
five ridges, of which the two ventral ones are small, the two lateral
ones are the largest, and the third median dorsal is the smallest,

6. Frullania Grevilleana Tayl.

Frullania Grevilleana Taylor, Syn. Hep., p. 421 (1844),

Dicecious, large, reddish purple. Stem about 6 om. long,
bipinnéte, pinn regular, alternating, 5-8 mm. long, more or less
attenuated, Leaves imbricate, patent-divergent, convex, ovate-
elliptical, 1 'mm. X 0-75 mm., antical base covering and crossing
the stem, rounded, appendaged, appendage narrow, entire, de-
current, margin entire, apex rounded. Upper cells 12-20 g, trigones
thick, walls also thickened ; basal cells 32-40 px 16 g, trigones
and walls thick. Lobule narrow, more or less appressed to the
stem, twice as long as broad, mouth oblique, truncate. Amphi-
gastria large, broadly ovate, base deeply cordate, margin entire,
recurved, apex notched to about 1, notch™ acute, lobeg obtuse.
Andrecia capitate. Perianth and bracts not seen.

Plate II, figures 4-7.

Hab. Terrestrial and epiphytic.

Distrib, Kz'c@m Kanta (Duthie, 1879); - Kurseong, Sikkim

(Bretaudeau, 1894), (Herb., F.R.I., Dehra Dun). .

.
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Note—The West Himalayan plants are terrestrial growing
among mosses. They are smaller and compact ; but the Sikkim
specimens are epiphytic, larger and lax. C

The following species of Frullania are described by Stephani
but have not been seen by us.

7,  Frullania Gollani St.

Frullania Gollani St., Sp. Hep., Vol. IV, p. 445 (1910).

Sterile, olive green, flaceid, on bark. Stem up to 3 om. long,
ghortly and remotely pinnate. Leaves slightly imbricate or con-
tiguous, strongly spreading, plano-distichous, ovate-elliptic, 08 mm.
% 0-65 mm., apex broadly rotundate, antically broadly covering
the stem, antical base rotundate, appendiculate. Upper cells
18 g, basal 27 px 18 p, trigones large, walls rigid. Lobule large,
twice as broad as the stem, contiguous, erect, symmetrical, about
twice as long as broad, apex” truncate-rotundate, constricted below
the mouth, mouth also tryncate. Amphigastria large, transversely
inserted, obovate-obcuneate; angular on both sides, apex about }
inciso-bilobed, sinus pretty straight, lobes triangular acute.

Hab. Himalaya, Simla.

8. Frullania himalayensis St.

Frullania himalayensis St., Sp. Hep., Vol. IV, p. 441 (1910).

Dicecious, medium, dark brown, dense depresso-caspitose.
Stem up to 4 cm. long, irregularly branched, primary branches
2 e¢m. long, mixed with smaller branches, irregularly shortly pin-
nate, sometimes bipinnate. Leaves imbricate, spreading, broadly
obovate, antically covering the stem, antical base circinate-
appendaged.  Upper cells 18 u, basal 36 ©x 27 p, trigones large,
at the base larger. Lobule large, twice as broad i3 the stem,
strongly cucullate, slightly longer than broad, lightly nodding,
apex obtuse, mouth truncate. Amphigastria large, about thrice
as broad as the stem, transversely inserted, subrotund, apex about
1 exciso-bilobed; sinus wide, lobes triangular, obtuse. Female
inflorescences terminal on short branches. Involucral bracts in
three pairs, obovate, apex rounded ; lobule slightly smaller, broadly

2
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lanceolate, deeply canaliculate-concave, entire, acute. Bracteoles
free, ovate-oblong, about % inciso-bifid, notch narrow, lobes lanceo-
late, spreading, acuminate, acute, entire.

Hab. Himalaya (Mussoorie).

Note—We have not seen the plants described by Stephan:
but from his description F. hémalayensis St. does not appear to be
specifically distinet from F. squarrose Nees and is very likely a
form of the same.

9. Frullania Duthiana St.

Frullania Duthiana St., Sp. Hep., Vol. IV, p. 351 (1910},

Dicecious, small, deep brown, rigid, among mosses. Stem
up to 2 cm. long, deep brown, sparsely shortly pinnate. Leaves
patent, strongly concave, apex broadly decurved, broadly obovate,
0-86 mm. long. Upper cells 138 p, basal 36 X 18 y, trigones large,
acute, Lobule small, about as broad as the stem, more or less
strongly cucullate, mouth oblique, truncate, compressed, narrow,
distinctly but briefly coalesced with the lobe. Amphigastria almost
as large as the leaves, circular, base deeply cordate, apex entire.
Involucral bracts close, twice as long as the leaves, ovate, obtuse,
entire. Bracteoles small, obcuneate, free, about } inciso-bilobed,
lobes lanceolate, acute.

Hab. Himalaya (Kidar Kanta).

II. LEJEUNEA Libert.

Lejeunea Libert, Ann. Gen. Sc. Phys. 8, p. 372 (1820).

Plants minute and delicate, medium, or large and robust.
Stem pinnately branched. Leaves alternate, complicate-hilobed,
incubous, oblique or almost longitudinally inserted, margin entire
or more or less toothed. Lobule inserted in the same plane, in-
curved or ventricose, rarely plane or obsolete. Amphigastria
entire or bifid, rarely absent. Moncecious or dieecious. Andreecia
usually on short branches, occasionally on the main stem ; braets
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subequilobed, di-androus, in rare cases tri-androus or mon-androus.
Female branch with a single archegonium ; usuwally with sub-
involucral innovations, Bracts more or less different from the
stem leaves, one to several pairs ; bracteoles about the same size.
Perianth free from the bracts, plicate, rarely perfectly terete, sub-
cylindrical or plano-compressed, usually pyriform, frontally com-
pressed ; angles smooth or variously armed, apex usually produced
into a beak. Capsule pedicellate, globose, hyaline or pale brown,
dividing to about § into four valves; wall of two layers of cells,
inner spongy. Elaters fixed to the apex of the valves, mono-
spiral.

The genus Lejeunea (in the wide sense) is nowadays usually
split up into a large number of sub-genera or genera. Since the
number of species included here is very small it has been thought
best to put them in the genus Lejeunea in the comprehenswe sense,
especially as most of them are_met with generally only in the sterile
condition. The narrower, generic name is given within brackets.

L

Key to the species.

Amphigastria absent, lobule flat .. .. 8p. E
{Amphlga,strla present, lobule saccate 2
SAmph1ga,strm not bilobed: {Holostipz), plants

2 medium or large .. 3
(Amphlgastna bilobed (Schlzostlp&) plants small 5

Leaves very closely imbricate . v Bp. AL

Leaves not _very closely imbricate ' 4

The apex of -the lobe and the amphlgastrlum

with several teeth .. .o . L. Perrottetii
The apex of the lobe and the amph1ga,strmm -
entire . . L. chinensis
5 {Lobule with a tooth on the anterlor margin .. Sp. D
Lobule without a tooth on the anterior margin i
Leaves large, slightly overlapping, more or less
8 S crisped . . .. Sp.C

Leaves smaller, closely overlappmg, flat .. Sp.B.
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10. Lejeunea (Ptychanthus) Pervottetii St.
Piychanthus Perrottetii St., Hedw., 1896, p. 121; Sp. Hep., Vol. IV,
p. 750 (1912).

Dicecious, large, robust, green or brown, in dense patches
on rocks, or bark of trees. Stem procumbent, more or ‘less re-
gularly repeatedly pinnate, 15 em. or more long ; pinn® 1-3 em.
long. Rhizoids absent, Leaves imbricate, horizohbal, oblique,
oblong-ovate, up to 1'5 mm.x1 mm., insertion narrow, antical
base rounded, covering and crossing the stem, appendaged, ap-
pendage rounded and not sharply marked off, postical slightly
decurrent, antical margin convex, postical margin revolute, sub-
apical portion of the postical margin and often of the antical margin
also with a few 1-celled teeth, occasionally the whole margin entire,
apex acute, often acuminate, or rarely obtuse or rounded. Upper
and median cells 12-18 « in diameter, walls and trigones somewhat
thickened, conspicuous ; basal cells 325 by # X 22-30 u (usually 45 p X
27 ), walls thick, trigones large, nodulose. Lobule saccate, minute,
twice as long as broad, not toothed, often obsolete. Amphigastria
large, a little more than twice as broad as the stem, quadrate,
base cordate, more or less parallel to the stem, not mu(ﬁI spreading,
margins entire, often somewhat irregular, apex broad, truncate,
with numerous 1-celled teeth, ocecasionally, entire. Andreecia
intercalary, ovate-cblong; bracts about 6 pzlxirs, lobule well-de-
veloped, § as long as the lobe and about § as broad ; amphigastria
small, entire. Female inflorescence cladogenous, unilaterally in-
novating, innovations simple or once floriferous. Involucral bracts
and bracteoles like the leaves and the amphigastria, bracteoles
rather long. Perianth pyriform, much narrowed below, pluri-
plicate, carine smooth, inflated, mouth beaked. ZElaters laxly .
monospiral, 320-370 p. Spores light yellowish, finely punctate,
30 p in diameter,

Plate II, figures 8-12.

Hab. On rocks and bark of trees. .

Disirib. Garhwal ; Kumaon, 6,000-7,000 ft." Very ‘common.

Common also in Eastern Himalayas, Darjeeling, ebe.
. " Note—The plant varies very greatly as regards the margin
of the leaf ; generally there are several teeth near the apex-of the

. '
7
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lobe and that of the amphigastrium, sometimes the apex ends in
a single tooth, occasionally there is no trace of any teeth on the
lobe or the amphigastrium, the whole margin is absolutely entire,
the apex of the lobe is rounded, and that of the amphigastriam is
trancate,

1. Lejeunea (Ptychanthus) chinensis St.
Plychanthus chinensis St., Sp. Hep., Vol. IV, p. 744 (1912).

Diecious, medium, light green or brownish, up to about
5 cm. long, regularly pinnate and irregularly bipinnate. Leaves
oblique, horizontal, distichous, imbricate, oblong-ovate, up to 1'5
mm. X 1 mm., antical base rounded, covering and slightly crossing
the stem, postical decurrent, margins entire, antical convex, postical
revolute, markedly concave in the natural condition but quite
straight when the leaves are spread out, apex rounded or cbtuse.
Upper cells 14-18 p, basal cells 36—43 px 25-28 u; trigones large,
conspicuous, walls thick, occasionally nodulose. Lobule obsolete.
Amphigastria distant, spreading (not appressed), suborbicular
to- reniform, inserted by a notched base, entire, rounded or retuse.
Andreecia intercalary, ovate to oblong-ovate, bracts 4-6 pairs, smaller
than the leaves, lobule large, strongly saccate; amphigastria a
little longer than those on the vegetative parts. Female inflore-
scence unilaterally innovating, innovation once floriferous. Bracts
like the leaves, bracteoles large, more or less oblong or obovate-
oblong. Perianth oblong-oblanceolate, narrowed at the base,
pluri-plicate, carins smooth.

Plate II, figures 13-15.
Hab. - OnFocks.
Distrib. Almora and Mussoorie.

Note—The plant is very similar-in -habit_to the foregoing
. species, L. Perrotietéi ; and sometimes occurs mixed with it. Tt
is distinguished from that species by the absolutely entire leaves
and the amphigastria ; there being no trace of any teeth anywhers,
and the markedly concave postical margin of the lobe in nature.

The amphigastria also in this species are more spreading, bending
away from the stem,
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12, Lejeunea Sp. A.

]

Dicecious, light green, closely attached to barky; Stem about
3 em. long, irregularly bipinnate. Rhizoids short, brown, in tufts
from the bases of the amphigastria. Leaves closely imbricate,
orbicular-obovate, with a very narrow base, convex above, about
1 mm. longx 1 mm. broad, antical base appendaged, covering
and very mmuch crossing the stem, marging entire, apex rounded.
Upper cells 32 px 20 p, basal cells larger, 40-60 pux29-36 pn,
walls rather thin, sometimes somewhat nodulose, trigones thickened,
acute. Lobule very much inflated through its greater part, anterior
part flat, quadrate-oblong, margin entiref apex truncate. Amphi-
gastria large, suborbicular, rather broader' than long, margin
entire, apex rounded, slightly revolute, Sulgfmvolucml innovations
two, equally or unequally developed, or only one, not floriferous.
Bracts and bracteoles like the leaves” but largér ; lobule flat.
Perianth obovoid, pluriplicate, carine smooth, beak not pro-
minent. Seta 2 mm. long, pellucid. Spores 60-65 x4, golden yellow,
mammillate and echinate, winged, wing 4 p, crenulate. Elaters
concolorous, laxly monospiral, spiral broad, 400-360 u.

Plate III, figures 1-7.

Hab. Closely attached to bark, often mixed with Frullanie

squarrose and others.

Distrib. Adlmora, 6,000 ft. ; Garhwal, Mussoorie, 6-7,000 ft,

Note—The plant can be easily distinguished by its ‘habit, -
being closely applied to bark, and its closely imbricate entire
leaves,

13. Lejeunea Sp. B.

Sterile, small, light green or whitish green, in dense tufts.
Stem pauci-pinnate, 5-6 mm. long. Leaves imbricate, plano-
distichous, suborbicular, up to 033 mm.x 025 mm., base as
broad as the stem, almost flat, antical basal portion rounded,
covering the stem, margins entire, apex rounded. Cells rectan-
gular, polygonal or circular, walls and trigones slightly and
equally thickened, often trigones indistinct ; marginal cells smaller,
upper cells 16 px 12 px, median cells 18 g, basal a little larger,
24 5 x 18 u. Lobule ovate, 012 mm. x 0°08 mm., inflated, often
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very small and rarely obsolete. Amphigastria imbricate, sub-
orbicular, margin entire, apex about } bifid, lobes acute, converging
at the apex. Perianth obovate-oblong, 5-carinate, surface and
carin® smooth.

Plate ITI, figures 8-11.

Hab. On rocks and bark. .

Distrib. Garhwal; Western Himalaya; Simle; Khajiar

Mussoorie.

14. Lejeunea Sp. C.

_ Sterile, small, delicate, in dense tufts of prostrate plants on
rocks. Stem pellucid, simple or with a few branches, 6-12 mm.
long. Leaves distant or only slightly imbricate, patent, convex,
often. crisped, oblique-ovate, up to 0-7 mm.x 06 mm., base nar-
row, clasping half the stem, antical basal portion rounded, covering
and slightly crossing the stem’;” margin entire, apex rounded. Upper
cells 18 ., median cells 25%, basal cells 29-36 p ; walls thin, trigones
slightly thickened, distinet. Lobule equilateral-triangular, 0'13
mm. X 013 mm. Amphigastria twice as broad as the stem, sub-
orbicular, entire, about } bifid, lobes acute, converging at the
apex. Rest not seen.

- Plate IV, figures 1-4,
Hab. On rocks.
Distrib. Kumaon ; Simle, 6-7,000 ft.; Klajiar, 6,000 ft,
Ahwas-Silrundi Road, 8-10,000 ft.; Garhwal,
Mussoorie, 6-7,000 ft.

Note—Resembles Lejeunes B. very much, but can be dis-
tinguished on account of its fewer branches, and more lax leaves,
which are also generally larger, less overlapping, and often wavy.
The leaves in the former species are almost flat and “much smadller.

* Occasionally the leaves in this species also are very small. In
both the species there is a constriction (something like a notch)
at the junction of the lobe and the lobule at the margin. Probably
the two are not specifically different. The reproductive organs
are, however, not known in this species and the two may be kept
separate provisionally.
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15. Lejeunea Sp. D.

Diwcious, small. On rocks and bark, mixed with Pt Perroé-
tetii and others. Stem irregularly and slightly branched, about
10 mm. long. Leaves distant or slightly overlapping, patent or
almost horizontal, distichous, oblique, slightly convex on the dorsal
side; ox;a,t-e-oblong, 0-5 mm. long and 0°3 mm. broad, margin entire,
apex rounded. Walls thin, trigones indistinct or absent : upper
cells 18 p, median cells 35 u X 25 i or polygonal with a diameter
of 25 p, basal cells like the median cells. Lobule inflated, 015 mm.
long and 0°12 mm. broad, nearly triangular, anterior margin with
a more or less distinet tooth at its outer end at a distance of 0-05
mm. from its junction with the postical margin of the leaf. Amphi-
gastria 24 times the thickness of the stem, distant, suborbicular,
about 1 bifid, lobes triangular, more or less divergent, subacute
or obtuse. Andreeecia on short branches, subcapitate, flattened,
bracts about 4 pairs. Perianth obovate, beak conspicuous,
5-plicate, upper surface flat, ventral with two or three small keels,
the two lateral keels largest, surface and ecarine smooth. Sub-
floral innovation single, fertile.

Plate IV, figures 5-7.

Hab. On rocks and bark.

Distrib. Garhwal ; Mussoorie.

Note.—This species in its typical formx can he easily dis-
tinguished from the two foregoing species by the presence of a
tooth on the anterior margin of the Iohule. The tooth, however,
is sometimes very small ; on the same branch some lobes may have
a very distinct tooth, in others the tooth may be very faint or
even wholly absent. It can also be distinguished by the divergent
lobes of the amphigastria ; the lobes are usually divergent but occa-
sionally they are more or less convergent.

16. Lejeunea (Physocolea) Sp. E.

Moncecious, small, closely pressed on bark, delicate, pale
greenish yellow to dark brown, mixed with other hepatics. Stem
branched, about 12 mm. long. Leaves slightly or not at all im-
bricate, horizontal, oblique, broadly ovate to ovate-orbicular,
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up to 1'0 mm. long and up to 0-75 mm. broad, inserted by a narrow
non-decurrent base, margins entire, apex rounded. Upper cells
14-18 g, median 18-25 y, basal 4045 p X 30 u, walls and trigones
thin. Lobule deltoid, up to 0-33 mm. long and 0'1 mm. broad,
margin entire, apex rounded. Amphigastria absent. Andreecia

spicate, oblong, bracts 6 to 8 pairs. Female inflorescence with .-

one sub-involucral innovation, innovation repeatedly ﬂoriferousf
Bracts like the leaves; bracteoles absent. Perianth pyriform,
compressed, dorsal with or without one faint carina, ventral with
two or three faint carine, lateral wings conspicuous. Mouth
beaked when young, but later on hecoming bilabiate. Capsule
long exserted, opening by 4 valves up to %, lower part solid.

Plate IV, figures 8-11.

Hab.  On batk.

Distrib,  Mussoorie.

Note—The plant is verynear Ph. madothecoides St. (S[i Hep.,
Vol. V, p. 898) and Ph. prt%iucta (Mitt.) St. (Sp. Hep., Vol. V, p. 902).
. The following species of Ptychanthus is reported by Mitten
{(Jour. Proceed. Linn., Soc., Vol. V, p.-109) from Kumaon but we
have not seen it. The description is after Stephani (Sp. Hep., Vol.
1V, p. 753).

17. Ptychanthus striatus (L. et L.) Nees.

Ptychanthus striatus (L. et L.) Nees, Hep. Eur. II1, p. 212.
Moncecious, large, light brown, rigid, hanging from the branches
of trees. Stem up to 20 cm. long, regularly bipinnate, primary
branches up-to 4-om. long, spread out, shortly and sparsely pin-
nulate. Leaves contiguous, strongly spreading, slightly concave,
postical margin narrowly incurved, broadly ovate, subsymmetrical
{24 mm. long, in the middle 16 mm. broad), apex aciite, strongly
*toothed below the apex, inserted by a narrow hase, antical base
coarsely rotundate-appendiculate. Upper cells 27 u X 18 p, trigones
large ; basal cells 36 u x 18 , walls interruptedly trabeculate. Lobule
small, } the lobe, invisible ¢n 8itu: oblong, apex half as broad as
the base, oblique-truncate, angle acute. Amphigastria large,
breadth 4 times the thickness of the stem, subrotund, inserted by
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a notch, base cordate, ampliate. Peri'a,ntb cl&vate, thrice as
long as broad, 10-plicate, carinz inflated, beak long. IBracts slight-
ly smaller than the leaves, similarly armed ; lobule' narrow, } of
the lobe, oblong, apex shortly truncate, acute. Bracteole as long
as the bracts, obovate, apex broadly emarginate, a,nglé acute.
Andreecia more or less spicate, bracts 6-15 pairs.

Hab. Bark of trees.

Distrib. Kumaon (Strachey and Wmterbottom) ; Nepal (Wal-

,llch) Sikkim, 7-10,000 ft. (J. D. Hooker); Khasia
* (J.D. H. and T. T. ) ; Assam (Simons, Griffith}).

Faminy IL. MADOTI—I]E}CACEE.

Plants large. Stems usunally regularly bi- or’ tri-pinnate.
Rhizoids scarce, arising from the base of the amphigastria. Leaves
incubous, tomplicate-bipartite almost to the base, antical lobe
large ; postical (lobule) flat, much smaller, nearly parallel to the
stem. Amphigastria resembling the lobules but broader, frequently
decurrent at the base. Andreecia short, lateral, bracts nearly
equally bilobed, opposite ; antheridia solitary. Archegonial cluster
© terminal on very short lateral branches; bracts usually a single
pair. Perianth suboval, more or less compressed dorsi-ventrally
in the anterior portion, mouth becoming bilabiate or campanulate
by the extrusion of the capsule. Calyptra of several layers of cells.
Capsule shortly pedicellate, globose, 4-valved, the valves often
irregularly split and rarely separating down to the base. Elaters
short, 2-3-spiral.

III. MADOTHECA Dum.
Madotheca Dum., Comm. Bot., p. 111 (1822),
Porelle Dill., Hist. Musec., p. 459 (1741} ?; Lindb. in Aet. Soc Se.,
Fenn., p. 329 (1869). ’
Bellincinia et Antoiria Raddi in Mem. Soc. Ita,l' Mod. 18 pp. 18,
19 (1820). ,
Only genus in the family. Characters of the family.

-



MADOTHECACE X 27

Is
Key to the species.

_ Margin of the lobe toothed in the upper part,

1 i or only acute {acutifolize) - .. 2
Margin of the lobe entire {obtusifoliz) . 7
Inner base of the lobule lIongly decurrent along

25 the stem . . .. 3
Inner base of the lobule not decurrent . 4
Outer base of the lobule appendaged .. M. appendi~

3 culata

g Quter-base not appendaged .. .. M. Gollani
{ Lobe apex simply acute, margin strongly

¢ % twisted . .. .. M. acutiphylla
Lobe apex broad, with teeth . - 5
The lobe, lobule and amphigastria coarsely

toothed - ‘e .. M. denticulata
i The lobe with small teeth, the lobule and
: " amphigastria entire%on_ with a few teeth .. 6
{ Lobes with numerous teeth, amphigastria
large .. .. .. .. M. ecampylo-

6 phylla
Lobes with 1-3 teeth, amphigastria small .. M. plumosa
Plants delicate, lobe entire, rarely with 1 or 2

teeth, lobule and amphigastria small, dis-
7j tant T EM, variabilis

Plants not so delicate, lobes never toothed,
lobule and amphigastria quite large, approxi-

mate .. - . .. S 8
_ { Antical basal-portion decurrent on the stem ..
Antical basal portion not decurrent . _ .. . 11
Lobule appendaged on both sides of the base. . 10
9 4 Lobule decurrent on the inner base, not ap-
pendaged at the outer hase . . M. Gambleana

[%

* Hometimes the apex of the lobule haz got 1 or 2 faint teeth and the amphi-
gastria are large, toothed at the apex or at the base also.
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i

Lobe ovate, antical basal portion rounded

10 % and slightly crossing the stem .. .. M. platyphylla
Lobe broadly ovate, antical basal portion much

larger and crossing far beyond the stem .. M. decurrens

Lobule very large .. ‘e .. M. maeroloba

1 g Lobule smaller . .. e 12 :
Postical base decurrent on the stem, antical

, S crossing far beyond the stem .. YL M. gracillima
129 Postical base not longly decurrent, antical

? not or only slightly crossing the stem .. M. obtusifolia

!
18. DNadotheca a.ppendi-:t}fata St.

Madothecs appendiculaia St., Sp. Hep., Vol. IV, p. 301 (1910).

Large, flaccid, light or deep green, on rocks. Stem up to
15 cm. long, regularly 2-4-pinnate. Leaves imbricate, horizontal,
oblique-ovate-oblong, up to 2 mm. long and 1-25 mm. at the
‘broadest point, antical base ampliate, rounded, covering the stem
and often slightly crossing it, decurrent on the stem, wing linear
acute, postical base wavy, margins entire, apex acute, acuminate
or bi- or tri-dentate. Upper cells 15-22 p (mostly 18 p), walls and
trigones equally thickened ; basal cells 40-47 p x 21-27 g (some
smaller), walls thinner, trigones large, sometimes nodulose. Lobule
large, oblong to ovate-oblong, 10 mm.x0'5 mm., slightly im-
bricate, appendaged on both sides of the base, appendages crisped,
apex rounded or obtuse. Amphigastria shorter and broader than
the lobules, 0-75 mm. long and 0-75 mm. at the broadest point,
fixed by a broad sinus, unequally decurrent on both sides, margin
crisped in the lower part, apex. rounded, reflexed. Involucral
bracts slightly narrower than the leaves, margins spinous. Brac-
teoles ovate to quadrate, larger than the amphigastria, margin
entire or toothed, apex broad spinous. Perianth largé, conl-
panulate, divided irregularly into a number of lobes, lowér portion
of the lobes toothed, upper with lpng spinés. Spores golden-
yellow, muriculate, 47-55 u. Elaters concolorous, long or short,
bi- or tri-spiral, spiral lax, broad, 220-240 u (some only 133 p),

-
o



MADOTHECACE A 20

Plate V, ﬁguresl 1-17.
Hab. On rocks.
Distrib. Pangi, Kidar-Sach Road; Dalhousie; Mussoorie.

19. Madotheca campylophylla L. et L.
Madotheca campylophylla L. et L., Syn. Hep., p. 265 (1844).
Jungermannia campylophylle L. et L. in Lehm. Pug. 6, p. 40
(1834). _
Jungermannia neckeroides Griff., Notulse 1849 c. icone.

Large, brownish green, stem shortly pinnate. Leaves distant
or slightly imbricate, horizontal, oblong or ovate-oblong, up
to 225 mm. X 1'50 mm., base broad, antical basal portion entire,
rounded, covering the stem, anterior margin entire, convex, pos-
terior slightly twisted, lower part concave, apex usually acute or
long acuminate, subapical portion with several coarse teeth. Upper
cells 18-27 u, basal cells 72 p.x 30 p; walls thin in the upper part,
thick in the lower part, trigones conspicucus in the lower part.
Lobule ligulate, up to 058 mm. long and 0-25 mm. broad, usually
smaller, outer base entire, inner base decurrent, margin entire,
apex rounded or obtuse. Amphigastria slightly larger than the
lobules, ovate, ovate-oblong or subquadrate, unequally decurrent
on hoth slides of the base; margin entire, apex reflexed, acute,
truncate, retuse or pluridentate. Bracts about half the size of the
leaves, lanceolate, entire or subapically dentate, obtuse or acute;
lobule broadly ligulate, almost entire, obtuse or truncate. Brac-
teoles oblong, almost entire, blunt, unequally bilobed, one lobe
often obsolete, the other lobe acuminate,

Plate V, figures 8-11, -

Hab. On rocks. X

Distrib. Mussoorie, 6-7,000 ft. (Duthie, 1895); Kurseong
. (Sikkim) 5,000 ft. (Bretaudeau, 1894) (Herb.,

F.R.IL, Dehra Dun); Garhwal, Kauria, 7,000 ft.

20, Madotheca Gollani St.
Madotheca Gollani St., Sp. Hep., Vol. IV, p. 304 (1910).
Large, deep green, on rocks or bark. Stem up to 10 cm. long,
irvegularly pinnate, long branches mixed with short branches and



30 MADOTHECACEE .

bi- or even tri-pinnate. Leaves slightly 'F imbri'eate, horizontal,
ovate-oblong to lanceolate, up to 2860 mm.x1'25 mm, in-
serted by a narrow base, antical basal portion entire, rounded,
covering and often slightly crossing the stem, postical not de-
current, anterior margin convex, posterior twisted, concave in the
lower part and bent upwards in the upper part, margins entire
throughont the greater part, subapical portion usually coarsely
toothed, apex usunally with a long spine, often only acute. Upper
cells 20 n, walls and trigones equally thickened; basal cells 47-53
1% 29-33 p, walls slightly thickened, trigones large, prominent.
Lobule narrow, oblong-ligulate to linear, 0:75 mm. long and 0-23
mm. broad, inner base decurrent on the stem, margin entire,
apex rounded, truncate or bidentate. Amphigastria about the
same size as the lobules, ovate or subrectangular, base slightly
decurrent on both sides, margins exitire, apex truncate or bidentate.
Bracts like the leaves but much smaller, long acuminate, coarsely
toothed to lacerate .in the upper part ; lobule also coarsely toothed
to lacerate at the apex. Bracteoles large, broadly ovate, more or
less entire. i I

Plate VI, figures 1-5. 0

Hab. On rocks and bark. \

Distrib, Garhwal, above Kauria, 7,000 ft., Musscorie ;

Dalhousie-Khajior Road., '

Note—Resembles M. appenrdiculata! It can be distinguished
by the posterior twisted margin of the leaf. In the other species
the margin is simply convex. Moreover the lobule in M. appendi-
culata is appendaged on both sides. '

The specimens from Dalkousie-Khajior Road have more
numerous and coarser teeth in the upper part of the leaf. Even the
lower part of the anterior margin has a few teeth. Some plants
show a peculiarity in that their basal branches have absolutely
entire suborbicular leaves which gradually become longer and
the teeth also become gradually coarser in the upper pact.

21, Madotheca plumosa Mitt, *
Madotheca plumose Mitt., Jour. Proec. Linn: Boc., Vol. V, p. 108
(1860).
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Light green. Stem about 6 cm. long, shortly and irregularly
pinnate, some pinna 1-2 cm, long, others longer and again pinnate.
Leaves more or less imbricate, almost horizontal, ovate-oblong,
up to 125 mm.x 075 mm., base narrow, antical basal portion
entire, rounded, covering but not crossing the stem, anterior margin
convex, posterior twisted, entire or with a few teeth, apex gener-
ally acute, rarely obtuse, occasionally with two or more teeth.
Upper cells 20 x, basal cells (only a few of the largest cells) 48-52
pX20-26 p; walls thin, trigones acute, conspicuous. Lobule
small, ovate to ovate-oblong, up to 03 mm. long and 02 mm.
broad, inner base auriculate, margin entire, apex obtuse. Amphi-
gastria slightly larger than the lobules, ovate-oblong, base broad,
margin entire, apex truncate or retuse bilobed. Bracts smaller
than the leaves, ovate to ovate-lanceolate, acute or acuminate,
lobules and amphigastria (bracteoles) similar but smaller.

Plate VI, figures 6-10.

Hab. Terrestrial or epiphytic.

Distrib. .Mussﬁ)o#;ie; Dalhousie ; Chamba, 4,000 it.

Note—There is a specimen of this species at the herbarium
of the Forest Research Institute, Dehra Dun, labelled M. plumosa
Mitt. and determined by Stephani. The description given in
Stephani, 8p. Hep., Vol. IV, p. 308, however, differs in several
respects from the above description which has been drawn wup
from the Dehra Dun specitnens and other plants from our own
Himalayan collection.

22, Madotheca denticulata Sp. Nov.

———

Light green, on rocks, Stem about 5 cm. long, 2-3-pinnate,
pinne long., Leaves slightly imbricate, horizontal, ovate to ob-
long, up to 2:0 mm. x 1-25 mm., base narrow; antical basal portion
entire, rounded, covering but not crossing the stem, postical de-
current, margins wavy, antical margin convex, posterior twisted,
lower part concave, incurved, apex and the upper portion of the
margins with several long or short spreading teeth, Upper cells
27 p, basal up to 50-55 p X 27-40 x; walls thin and narrow, tri-
gones large. Lobule linear-oblong, 1-0 mm. long and 0°25 mm.
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broad, inner base longly decurrent on the stem, margin and apex
irregularly toothed, rarely entire. Amphigastria a little broader,
ovate-oblong, unequally and longly decurrent on both sides of the
base, margin and apex irregularly and coarsely toothed. Female
shoots (only young seen) substipitate. Bracts like the leaves;
bracteoles like the amphigastria but much smaller.

Plate VII, figures 1-4.

Hal. On rocks.

Distrib. Dalhousie-Khajiar Road, 6-7,000 {t.

23. Madotheca acutiphylla Sp. Nov.

Brownish green, dense, depresso-cespitose, on rocks, Stem
about 6 em. long, rigid, dark brown, bi- to tri-pinnate. Leaves
imbricate, patent-divergent to horizontal, dblique, ovate, 2:0 mm.
% 1'256 mm., base narrow, antical basal pertion decurrent, covering
but scarcely crossing the stem, postical decurrent, margins entire,
crisped, anterior slightly convex, posterior straight when flattened,
apex usually acute, rardly bidendate or obtuse. Upper cells
24-30 p, basal cells up to 60 ux27 x; walls rather thickened,
trigones small in the upper part, larger in the basal part. Lobule
linear, 0:50 mm. long and 013 mm. broad, falcate, inmer base
appendaged, appendage free, margins generally entire, apex broad.
Amphigastria a little broader than the stem, ova,t&. oblong, base
auriculate on both sides, margins entire, apex obtuse, acute or
truncate. Female shoot (only young ones seen) onss short stalk.
Bracts like the leaves but much smaller ; bracteocles nafrower than
the amphigastria,

Plate VII, figures 5-9.

Hab. On rocks.

Distrib. Mussoorie ; Chamba, 4,000 ft.

Note~—The plants described above are very near M. acutifolia
L. et L. ’

Specimens from Chambe show some difference from the
description given above, The leaves usually possess several coarse
teeth below the apex and the anterior margin of the leaf has & few
faint irregular teeth. The female branch is quite sessile and the
bracts are narrower and longer. '
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- 24. Madotheca variabilis Sp. Nov,

Brownish green. Stem about 5 cm. long, pinnate, pinnee
sometimes again bearing pinnules. Leaves slightly imbricate,
horizontal, ovate to ovate-oblong, 1'3 mm.x 1'00 mm., antical
basal portion entire, rounded, ampliate, covering and crossing
the stem, postical basal portion decurrent along the stem, anterior
margin convex, posterior straight, apex usually rounded. Upper
cells 18-22 p, basal cells up to 45 X 27 p; walls rather thick, tri-
gones not conspicuous in the apical region, distinet, sometimes
nodulose in the basal portion. Lobule small, distant, triangular-
ligulate to sagittate, 0-55 mm. long and 025 mm. broad at the
base and 0-11 mm. in the upper part, base auriculate, on the inner
side with a large rounded auricle, often with a tooth-like appendage
on the outer side also, margins entire, apex obtuse. Amphigastria
distant, oblong-ligulate to quadrate, ordinarily up to 05 mm,
long and 0-35 mm. broad at the base, 018 mm. at the apex, base
hardly decurrent, slightl); auriculate on each side, margin entire,
apex usually truncate, occasionally rounded, obtuse, rarely retuse ;
sometimes on the same branch much larger (about three times as
long and three times as broad as the other amphigastria), margin
entire, apex entire or toothed. Female shoot with a short leafless
stalk, Bracts (only young specimens seen) a little smaller than
the leaves, unequal, ovate, entire, or with a few inconspicuous
teeth here and there in the upper part ; lobule ovate-ligulate. Brac-
teole large, quadrate, apex broad, faintly toothed.

Plate VIII, figures 1-5.

Hab.  On rocks.

Distrib, Mussoorie.

*

Note—The plant resembles M. Porella (Dicks.) -Nees closely
but differs from that in exhibiting a great variability. The leaf
apex is rounded or has one or two teeth. The lobule has an auri-
culate base. The amphigastria are often -very large and then
generally toothed at the apex and sometimes even at the base.
The trigones may be inconspicuous or well-marked and nodu-
lose.

3
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25. Madotheca platyphylla (L.) Dum.
Jungermannia platyphylle L., Sp. PL, p. 1134 p.p. (17563).
Madotheea platyphylla Dum., Comm. Bot., p. 111 (1822).

Green, on rocks and bark. Stem up to 10 em. long, closely
and regularly bipinnate, lower pinnz short, upper long, patent
{in specimens from Lahul). Leaves eclosely imbricate, patent-
divergent, slightly convex, oblique, ovate-cordate, up to 2'25 mm.
X 155 mm., fixed by a deep base, antical basal portion rounded,
covering and slightly crossing the stem, decurrent, wing triangular,
acute, margin crisped, directed upwards, postical basal portion
crisped, ampliate to auriculate, margin entire, apex incurved,
obtuse or rounded. Upper cells 20-32 4, basal cells slightly larger,
some up to 45 4 x 32 g walls and trigones g¢qually thickened. Lo-
bule ovate, up to 1 mm. long and 0-50 mm. broad at the base,
inner base longly decurrent on the stem, outer base appendaged,
margins entire, sometimes revolute {in young branches), apex obtuse
or rounded. Amphigastria lunate, inserted by a deep notch,
longly decurrent on both sides, margin entire, apex rounded,
revolute. Andrmcia spicate, elliptic to oblong, bracts 4-6 pairs,
closely imbricate. Involucral bracts appressed, smaller than the
leaves, margins toothed or entire, apex acute; lobule broadly lan-
ceolate. Bracteoles appressed, broadly ovate, as large as the bracts,
margin entire, apex narrowed, recurved, obtuse, Peionth pyriform,
mouth truncate; more or less coarsely dentate. Capsule large,
globose. Spores golden-yellow, 40 . Elatl_ars closely bispiral,
200 p. ° R

22

Plate VIII, figures 6-10.

Hab. On rocks and bark.

Distrib. Kagan Valley (Inayat, 1896) ; Liddar Valley (Kash-

mir), 6-7,000 ft. and 10,000 ft. (Duthie, 1893); -
Gulmerg (Kashmir), 8-9,000 ft. (Duthie, 1393)
(Herb., F.R.I1., Dehra Dun); Ravi Valley; Lahul.

26. Madotheca decurrens S_ii.,
Madotheca decurrens St., Sp. Hep., Vol. IV, p. 289 (1910).
Light green, on rocks. Stem about 6 cm. long, bipinnate,
pinne close. Leaves imbricate, horizontal, oblique, broadly ovate,
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2:0 mm. x 1'5 mm. ; base small, antical basal portion covering
the stem and crossing far beyond it, decurrent, margins entire,
apex rounded, margins and apex recurved. Upper cells 20 pu,
walls slightly thickened, trigones small; basal cells 36-48 X
28-356 p, walls slightly thickened, trigomes acute. Lobule oblong,
0-75 mm. long and 6-25-0-50 mm. broad, inner base longly decurrent-
on the stem, external base with a rounded auricle, margin revolute,
apex recurved, rounded. Amphigastria suborbicular-quadrate,
0-75 mm. X 0°75 mm., base longly. decurrent on both sides, margins
crisped, incurved, apex crisped, recurved, truncate or rounded.
Andreecia spicate, oblong, bracts about 5 pairs. Rest not seen.
Plate IX, figures 1-4.
Hab. On rocks.
Distrib, Decota * (Tehri State), 8,000 ft. (Gamble, 1892);
Kagan Valley (Inayat, 1896) (Herb., F.R.L.; Dehra
Dun}; Westérn Himalayas locality not noted ;
Mussoorie} Bhagirathi Valley, above Bhatwars,
4,900 feet.

Note—The Kagan specimens are more green. The plants
are g little larger and so are the leaves (antical lobe). The leaves
are not recurved. The lobule is smaller. The lobules and amphi-
gastria are not so strongly overlapping as in the Tehri specimens.

This species resembles M. platyphylla very greatly. It can,
however, be distinguished by the following characters . —Leaves
horizontal, lobe very broadly ovate, the antical basal portion being
much larger, lobule broader and oblong, and the amphigastria longer
with strongly crisped margins and apex.

27, Madotheca Gamblean;a, St.

Madotheca Gambleana St., Sp. Hep., Vol. IV, p. 289 (1910).
Green, stem 6 cm. or more, rigid, brownish green, densely
biz to tri-pinnate, primary pinnz 3-5 cm. long. Leaves imbricate,
patent-divergent, oblique-ovate, 15 mm.x 10 mm., margins
undulate, antical basal portion covering and crossing the stem,
rounded, decurrent on the stem, postical base much twisted, lower
half of the margin curved inwards and very concave ¢n siu, apex
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rounded or obtuse. Upper cells 18-20 n, walls and trigones equally
thickened ; basal cells 44-48 j x 32-36 y, trigones rather large.
Lobule oblong, about 05 mm. long and 025 mm. broad, inner
base appendaged, appendage long linear, undulate, margins re-
volute, apex obtuse or rounded. Amphigastria oblong, base
unequally longly decurrent on both sides, margin crisped, apex
revolute, truncate, noteh obtuse or acute. Andrcecia spicate,
oblong, bracts about 6 pairs. Involucral bracts appressed, as
large as the leaves and similar, margin entire or toothed, apex
obtuse or acute; lobule long, upper part and apex denticulate.
Bracteoles appressed, ovate-oblong, upper part of the margin
faintly toothed or entire, apex broad. Perianth compressed,
suborbicular. Spores brown, punctate-muriculate, with a broad
wing, 40 u. FElaters concolorous, laxly bispiral, 340 g, some
smaller (120 p) with close spirals. Some elaters branched.

Plate IX, figures 5-9.

Hab. On bark of trees,

Distrib, Tehri Garhwal, 4,000 ft. (Gamble, 1835) (Herb.,
F.R.I., Debra Dun); Kulu Valley, 6000 ft.;
Ravi Valley, 6,000 ft.; Pangi; Kumaon; Bhagi-
rathi Valley, Bhatwari, 4,900 ft.

Note.—Bome short elaters, 80-120 u, are always fixed to the
base and apex of the capsule.

r

28, Madotheca macroloba St.

Madotheca. macroloba St., Sp. Hep., Vol. IV, p. 2?2 (1910).
Brownish green, dense depresso-caspitose. Stem about 8 em.
long, pinnate and irregularly bipinnate. Leaves imbricate, patent-
divergent to horizontal, oblique, broadly ovate to subrotund,
226 mm. X 1'5 mm., attached by a broad base {as broad as the
stem), antical basal portion entire, rounded, covering and slightly
crossing the stem, postical slightly or not at all decurrent, margins
entire, apex rounded, slightly recurved. Upper cells 18-20 p, basal
cells 40-45 p x 25-80 1 ; walls thin, trigones large. Lobule large,
broadly ovate, 1'5 mm. long and 1-25 mm, broad, outer base entire,
inner base appendaged, appendage decurrent along the stem,

-

& .
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margins entire, apex rounded’ or obtuse. Amphigastria orbicular,
0°75 mm. long (including the decurrent portion) and 1-0 mm. broad,
inserted by a broad base, longly decurrent on both sides, margins
incurved, apex rounded, incurved.

Plate IX, figures 10-13.

Hah. On rocks and trees. .

Distrib, Kumaon ; Garhwal ; Pangi; Kulu Valley ; Chambi-

Barmawr Road ; Aheas, 6,000 ft.

29. Madotheca gracillima Mitt.

Madothece gracillima Mitt., Trans, Linn, Soc. IT Ser,, Vol, 11T,
p. 202 (1891).

Green. Stem about 6 cm. long, irregularly bipinnate. Leaves
closely imbricate, horizontal, apex strongly decurved, ; broad,
rounded, ovate-oblong to oblong, up to 1'5 mm. x 1'0 mm,., fixed
by a .broad hase, anticah base entire, rounded, covering the stem
and crossing it, postical slightly decurrent, margins entire or pos-
terior margin with a tooth near the base. Upper cells 12-18 u,
median cells 16-20 p, basal cells 24-32 1 x 16-20 g ; walls uniformly
thick, trigones not distinct. Lobule oblong-ligulate, 075 mm,
long and 0}25 mm. broad, slightly decurrent on the inner side, more
or less toothed, outer base appendaged with one or a few coarse
teeth, margins more or less recurved, entire, apex obtuse. Amphi-
gastria quadrate-oblong, up to 06 mm. X 0'5 mm., base decurrent
on both sides, margin especially its lower portion generally coarsely
denticulate, apex_strongly recurved, rounded.

Plate X, figures 1-5.

Hab. On rocks, on soil, or on bark, -

Distrib. Moral (beyond Simla), ~12,500- ft.- (Brown, 1888)

Mundali (Jaunsar), 8,000 ft. (Gamble, 1892);
Kagan Valley, 14,400 ft. (Inayat, 1896) (Herb.,

F.R.I., Dehra Dun) ; Dalkouste ; Pangi; Kumaon;
Mussoorie, : :

Note.—In the specimens from Dalhousie the upper cells are
rather smaller and some of the basal cells a little longer.
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30. Madotheca obtusifolia Sp. Now.

Sterile, green, brown in older parts, among and on mosses.
Stem about 4 cm. long, bipinnate. Leaves horizontal, ovate to
Ovate-oblong, up to 1'756 mm. long and 125 mm. broad, base
Narrow, antical basal portion entire, rounded, covering and often
Slight-ly crossing the stem, margins entire, apex rounded, recurved.
Upper and median cells 12-18 g, walls slightly thickened, trigones
indistinet ; basal cells 24-36 % 18-24 y, walls thick, trigones dis-
tinct. Lobule oblong-ovate, 0:50 mm. long and 0'25 mm. broad,
outér base with or without a small appendage, inner base slightly
decurrent on the stem, margins entire, apex obtuse or rounded.
Amphigastria quadrate to quadrate-oblong, base decurrent on
both sides, margin entire, apex rounded; often, however, with
one or two teeth on each side just above the hase.

Plate X, figures 6-10.

Hab. On rocks,

Distrib. Kashmir ; Garhwal, above Kauria, 7,000 {t.

Note.—The plant differs from M. gracillime St. in nearly
always having entire lobes, lobules and amphigastria, and is near
M. angusta St.

The following species of Madotheca have been described by
Stephani but have not been seen by us,

31, Madotheca angusta St.

Madotheca anguste St., Sp. Hep., Vol. IV, p. 288 (1910).

Sterile, medium, light green, flaceid. Stem wp to 5 em. long,
dark brown, weak, irregularly remotely bipinnate, Leaves con-
tiguous, strongly spreading, broadly ovate, apex decurved, entire,
dorsal covering the stem (1'8 mm. long and 12 mm. broad). Upper
cells 18 , basal 27 u X 18 g, trigones small. Lobule oblique, spread-
ing, hase plano-appressed, oblong-triangulate, 12 mm. long, base
0-8 mm. broad, atute or obtuse, entire or external base hastate-
8pinose, Amphigastria remote, appressed to the stem, ‘harrowly
ovate, twice as broad as the stem, entire, decurrent on cne side,
the decurrent portion shortly crispate-laciniate}

Hab. Himalaya,
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Note.—Stephani in a note to this species says that this plant
has been wrongly identified by Mitten as M. leewigata Dum.

Mitten (Jour. Proceed. Linn. Soc., 1860-1861, Vol. V, pp. 108-
109) gives the distribution as follows :—

In Himalaye et Tibetix occidentalis reg. temp., Kashmir,
alt. 6,000 ped., T.T. (No..1564); Nubra, alt. 11,000 ped., T.T.
(No. 1571) ; Simla, 7,000, T.T. (No. 1569); Kumaon, Strackey ét
Winterbotiom. g

32. Madotheca hastata St.
Madotheca hastata St., Sp. Hep., Vol. IV, p. 290 (1910).

Sterile, large, robust but also flaccid, brown turning green
towards the apex. Stem up to 8 cm. long, irregularly densely
pinnate, pinnz contiguous, long and short, obliquely spreading,
sparsely pinnulate., Leaves slightly imbricate, strongly spreading,
strongly concave, broadly ovate (26 mm. long, base 22 mm.
broad), entire, margin frequently irregularly incurved, suberispate,
antical hbasal portion transversely inserted, covering the stem.
Upper cells 27 px 18 yf trigones large, subnodulose; basal cells
45 ux 27 p, trigones narrow. Lobule small, ovate, apex obtuse,
external margin strongly incurved, internal angle of the base
with a long appendage, appendage hardly smaller than the Iobule,
decurrent, on the stem, linear, margin crisped. Amphigastria as
broad as the thickness of the stem or less, subquadrate, apex
truncate, entire, margins recurved, nude or pauci-dentate, base
hastate-spinous, longly decurrent, wing linear, nude or sparsely
toothed.

Hab. Himalaya (Mussoorie).

33. Madotheca ovalis G. Ms.
Madotheca ovalis G, Ms., St., Sp. Hep., Vol. IV, p. 292 (1910).
Madotheca platyphylloidea Dum. ; Mitt., “Jour, Proc. Linn. Soc.,
Vol. V, p. 109 (1861). )

Dicecious, pale ye]iow, delicate. Stem thin, deep brown.
Leaves imbricate, strongly spreading, apex decurved, broadly ligu-
late (2:4 mm. X 1'6 mm.), apex bréadly truncate, rotundate, inserted
by a small base, antical basal portion strongly ampliate, broadly
covering the stem, entire. Upper cells 18 u, median 27 u, basal
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36 pXx 27 u, trigones small. Lobule obliquply spreading, ovate
acuminate, acute, external base ampliate, rounded, entire. Amphi-
gastria twice as broad as the stem, ligulate, twice as long as bread,
apex broadly rotundate, base unequally decurrent, wings narrow,
entire. Bracts intimate, as long as the leaves, ovate-elliptic,
apex acuminate, acute, base strongly narrowed, inserted by a
narrow base, antical margin strongly dentate, the rest entire :
lobule about half the size of the bract, obovate, coarsely dentate,
mostly free. Bracteoles intimate, obovate, above the middle
remotely dentate. .
Hab. Himalaya et Tibetia occidentali temperata, Simla,
7-8,000 ped., T.T. (Nos. 1562, 1568); Nubra, alt.
11,000 ped., T.T. (No. 1572).

34. Nadotheca trigonifolia St.

Madotheca trigonifolia St., Sp. Hep., Vol, IV, p. 293 (1910).

Dicecious, medinm, brown, flaceid, on rocks, dense depresso-
caspitose. Stem up to 6 cm. Iong, thin, brown, weak, regularly
remotely pinnate, pinne 5 mm. long, obliquely spreading, simple,
rarely pinnulate, pinnules small. Leaves strongly imbricate,
highly decurved, strongly spreading, broadly rotundate (36 mm.
long and broad), apex broadly triangular, obtuse, inserted by a
narrow base, above the base on both sides pauci-dentate, teeth
remote, small, strong. Upper cells 27 u, basal cells 36 u x 27 p, tri-
gones large, acuminate. Lobule narrow, upper half triangulate
repand, apex obtuse, base decurrent on both sides, wingis broadly
linear, unequal, external wing entire, internal wing regularly
dentate. Amphigastria suborbicular, inserted by a sinus, longly
decurrent on one side, wing narrow, lanceolate, acuminate, as long
as the amphigastrium, margin repando-dentate or ciliate. In-
volucral bracts as Iong as the leaves, oblong, broadly acuminate,
acute, dorsal base strongly obtusely dentate ; lobule small, ovate-
oblong, free for a long distance, entire, apex subaci. B/racteoles
intimate, suborbicular, densely and regularly denticulate. "Perianth
cupulate, mouth broadly truncate, strongly lobed, lobes triangular,
acuminate, entire,

Hab. Himalaya (Kashmir, Liddar Valley).
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35. Madotheca virens St.

Madotheca virens St., Sp. Hep., Vol. IV, p. 294 (1910),

Sterile, small, green, flaccid, dense-caspitose. Stem up to
5 am. long, deep green, weak, densely pinnate, pinna up to 15 mm.
long, lower pauci-bipinnate. Leaves imbricate, strongly decurved,
ovate (2'8 mm. long, middle 24 mm. broad), inserted by a narrow-
base, antical base armed with large teeth, the rest entire. Upper
cells 18 p, median 27 p, basal 27 px 18 u, trigones absent. Lobule
distinctly coalesced with the leaf, carina areuate, canaliculate
concave, ovate, subacute, margin repand, internal basal angle
longly appendiculate, appendage slightly decurrent, long attenuate,
denticulate. Amphigastria broadly triangular, obtuse or truncate,
decurrent on hoth sides, wing unequal, in some short entire, in
others shortly decurrent sublobate.

Hab. Himalaya (Kagan). /

36. Maéot_heca densiramea St.

Madotheca densiramea St., Sp. Hep., Vol. IV, p. 298 (1910).

Dicecious, small, yellowish green, flaccid. Stem up to 5 cm.
long, regularly pinnate, pinnz approximate, long, some pinnulate.
Leaves imbricate, delicate, rather spreading, convex, some crisped,
broadly ovate (24 mm. long, middle 2 inm. broad), asymmetrical,
apex obtuse, inserted by a small base, and on hoth sides cordate-
rotundate, antical margin strongly arcuate. TUpper cells 27 p,
median and basal cells 30 pux 27 g, trigones everywhere large, acute.
Lobule very concave, ovate-oblong, on both sides longly and
narrowly decurrent,-apex shortly acuminate, obtuse, entire. Am-
phigastria rectangular [10'8 mm. broad {1-08 7) and 1-2 mm. long),
apex truncate-rounded, base briefly decurrent on_both sides, entire.
Andreecia few, shortly spicate, hracts four pairs.

Hab. Himalaya (Chamba).

37. Madotheca densifolia St.

Madotheea densifolie St., Soc. nat. Cherbourg, Vol. XXIX, p. 219;
Sp. Hep., Vol. IV, p. 301 (1910).
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Sterile, large, very robust, light or deep green, mixed with
mosses, on bark. Stem up to 8 em. long, thick and hard, irregularly
pinnate. Leaves imbricate, strongly spreading, plano-distichous,
ovate-oblong (32 mm. long, base 2 mm. broad) asymmetrical,
postical margin entire, antical covering the stem, arcuate, apex
narrow acute or acuminate, oceasionally oblique truncate-tridentate.
Upper cells 18 x, trigones absent, median 27 p X 18 y, trigones small,
basal scarcely larger, trigones large. Lobule large, ovate-oblong
or ligulate, apex rounded, base on both sidés appendiculate, ex-
ternal appendage rounded, entire, internal covering the stem, long
ligulate, apex plurilobate, erisped. Amphigastria ovate-trian-
gular, apex obtuse, base on both sides narrowly decurrent, wing
inciso-lobate, margin erisped.

Hab. Himalaya (Kumaon),

The following species of Madothece has been described by
Gola but we have not seen this,

38. Madotheca Borellii Gola.

Madotheca Borellii Gola, Atti Della R. Accad. Delle Sei. Di Torino,
Vol. XLIX (1914). ’

Dicecious, medium, lower dark green, upper light green or
olive green, flaceid, cmspitose. Stem up tol 5 cm. long, weak,
irregularly bipinnate, the branches occasionally flagelliferous,
Leaves strongly contiguous, imbricate, obliquely spreading, sub-
symmetrical (2 mm. long and in the middle 2 mm. broad), strongly
decurved, broadly ovate trigonous, apex rotundate-obtuse, entire,
inserted by a narrow subcordate base, antical base shortly append-
aged, appendage ovate, acuminate, margins everywhere entire or
the antical margin at the base angulate or 1-2-denticulate. Upper
cells 23 u, median 30 u, basal 25 jx X 18 p, walls thick _trigones minute.
Lobule small, ligulate, canaliculate, entire, slightly appendaged.
Amphigastria twice as broad as the stem, _sémi—circu}ar, apex
strongly decurved, broadly rotundate, entire, on_both sides longly
and broadly decurrent. Bracts closely appreés_ed‘ to the perianth,
as large as the leaves, much smaller than the perianth, entire.
Bracteole broadly ovate, entire. Perianth compresso-campanulate,
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mouth narrow, truncato-lobate, lobes ciliolate. Male plants de-
licate. Andreecia small, subglobose, bracts about three pairs.
Hab. Kashmir, Sind Valley.

Note.—Gola says in a note that the plant is allied to M.
decurrens St. from which it differs in the position of the leaves
which are oblique and not patent, the dimensions of the cells of”
the leaf, and the form of the lobule and its small appendages.
It differs from M. owvalis Gott. in the form of the leaf, the lobule,
and the bracts being not toothed. Similarly from M. densiramea
St. it is quite distinct specially in the position of the leaves.

Faminy III. PLEUROZIACEA.

Plants usually large, with erect stems from a rhizomatous.
base, -branches lateral. Leaves incubous, nearly always two-
lobed, antical lobe large, ‘postical lobe smaller, saccate, its narrow
mouth often closed by a complicated valve apparatus. Amphi-
gastria absent. Antheridia and archegonia on short lateral
branches. Andreecia small, bracts in 6-12 pairs, imbricate, mon-
androus. Perianth elongate and narrow, generally 4-10-plicate,
mouth contracted. Capsule oval, 4-valved to the base. Elaters
deciduous, bispiral. Only genus Pleurozia. (Not represented in
the Western Himalayas.)

-

Pleurozia Dum.

Pleurozia Dum., Rec. d’obs,, p. 15 (1835).

Characters same as those of thgﬁjan_;ily. Not_represented
by any species in this area.

Famiy IV. RADULACEZA.

Plants generally of medium size, closely attached to the sub-
stratum, Stems laxly pinnate or bipinnate. Leaves incubous,.
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complicate-bilobed, the postical lobe (lobule) smaller with its
free margin generally appressed to the underside of the antical
lobe ; rhizoids arising from the under surface of the lobule. Amphi-
gastria absent. Andrecia terminal, bracts with 1 or 2, rarely
3, antheridia. Archegonial cluster generally terminal on the main
stem, frequently with 1-2 sub-involucral innovations. Perianth
usually strongly dorsi-ventrally compressed, rarely subterete,
very rarely plicate, the mouth wide, truncate, bilabiate. Capsule
shortly and stoutly pedicelled, generally oval-cylindrical, 4-valved
to the base, the wall of two layers of cells. Only genus Redula.

* # * * *

IV. RADULA Dum.

Radule Dum., p.p., Comm. Bot., p. 112 (1822) ; Rec. d’obs., p. 14
(1835),
Martinellius 8. F. Gray, p.p., Nat. Arr. Brit., PL I, p. 691 (1821),
Stephaning O. Kuntze, Rev. Gen, PL, p. 839 (1891); Schiffn. in
Engl. und Prantl, Nat. Planz. 13, p. 113 (1895).
Characters same as those of the family.

Note—There is no difficulty in recognising this genus, because
of its peculiar yellowish green colour, quadrate lobule, the absence
-of amphigastria, and the rhizoids arising from a mammillate pro-
tuberance of the lobule.

1

39. Radula complanata (L.) Dum.

Jungermannia complanate L., Sp. P1,, p. 1133 (1753).
Buadula complarate Dum., Comm. Bot., p. 112 (1822).

In thin, pale yellowish green or whitish green patches, closely
attached on rocks or bark of trees, usually mixed with Mosses and
other Liverworts. Stem up to 2 cm. long, la-xly('la,nd irregularly
pinnate, or even bipinnate. Leaves imbricate, inserted by a broad
base, strongly spreading, quadrate to suborbicular, up to 0-75 mm.

% 05 mm., antical basal portion rounded, not or very slightly
crossing over the stem, margins entire, apex rounded. Cells mostly
.alike, 18-24 p, walls and angles thin. ~Lobule half as long as the

tr
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lobe, closely appressed to the Iobe and the stem, quadrate, not
crossing the stem, the angle acute or obtuse. Bracts like the leaves.
Perianth tubular, dorsi-ventrally compressed, mouth bilabiate,
entire, Gemmé® marginal, multicellular. .
Plate XI, figures 1-4.
Hab. Rocks and frees.
Distrib. Widely distributed. Patni poss, Jummu; Alwas-
Silrundi Road, Silrundi, 8-10,000 ft.; Pangi
Road; Khajiar ; Dalhousie (very common);
Simla ; Garhwal, Mussoorie ; Kumaon ; Sikkim ;
Kotagire, 7,000 ft. {Sedgwick, 1918).
The following species of Raduwlae have been described by
Stephani but have not been seen by us.
"~ 40. Radula grandifolia St.
Radula grandifolia St., Sp. Hep., Vol. IV, p. 184 (1910)./
Sterile, large, pale ggeen, rigid, on bark, mixed with mosses.
Stem up to 3 em. long, shortly remotely pinnate, pinne with small
leaves. Leaves large, imbricate, strongly spreading, concave,
apex strongly decurved, broadly ovate, 2'4 mm. long, middle 1-8
mm. broad, apex rounded, base to about the middle accrete, upper
half free, ampliate, covering the stem. Marginal cells 13 p, upper
cells 18 p, basal 27 p, trigones absent. Lobule large, subrectan-
gular (1 mm, long and 0'8 mm. broad), apex strongly truncate, angle
acute, base Iong accrete (about 3), upper quarter free, shortly
ampliate, slightly covering the stem, carina somewhat spreading,
substrict, the angle excurrent from the leaf ‘margin.
Hab. Himalaya {Simla).

41. Radula Douleana St.__

Radule Douleana St., Sp. Hep., Vol. TV, p. 184 (1910).

Sterile, medium, flacéid, light green, on bark. Stem about
3 cm. long, regularly densely pinnate, pinne small. Leaves im-
bricate, strongly spreading, concave, apex decurved, hroadly
elliptic, dorsal and apical part equally broad, truncate-rotundate
and up to £ accrete with the stem, upper § free, covering the stem,
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1'46 mm. long and 1-06 mm. broad. Upper cells 15 x, median cells
18 p, basal 27 4 X 18 g, trigones usually small. Lobule large, sub-
. quadrate, 0:65 mm. long and broad, apex rather strongly truncate,
angle subacute, base up to 2 accrete, upper 4 ampliate, covering
‘the stem, carina strongly sinuate, longly decurrent, excurrent from
the leaf margin. o

Hab. Himalaya, Simia, 7,000 ft.

Gola (Atti Della R. Accad. Delle 8ci. Di Torino, Vol. XLIX,
1914), has reported Radula Lindembergiana G. from Kashmir, but
we have not seen any specimens of this species. Stephani has
-described the same plant as Radula Lindbergii G. in Species Hepati-
carum but he does not mention any part of India under its dis-
tribution. The following description is after Stephani.

42. Radula Lindbergii G.

Radula Lindbergti G., in Jack Flora, 1881,

Dicecious, medium, green or yellowish green, on bark or rocks.
‘Stem up to 3 cm. long, primary branches few, densely and shortly
pinnate. Leaves more or less erecto-patent, plano-distichous
or slightly concave, apex decurved, broadly elliptic, 1'46 mm.
long and middle 0-93 mm. broad, apex rounded, lower half of the
base united with the stem, upper half free, ampliate, crossing the
stem. Upper cells 18 x, basal 27 ux 18 x, walls thin. Lobule
subrectangular, 065 mm. long and middle 0-53 mm. broad, apex
strongly truncate, angle obtuse and prominent, lower half of the

= base united with the stem, upper half free, slightly ampliate, slightly
crossing the stem. Carina almost straight, obliquely spreading.
Perianth unilaterally innovating, oblong, 3 mm. long, mouth
entire. Bracts as long as the leaves, falcate, spathulate ; lobule
similar but smaller. Andreecia numerous on slendbr plants, ter-
minal on branches, bracts about 10 pairs, highly saccate, upper
conduplicate, bilobed, lohes rounded, postical smaller:
Hab. Xashmir, o

-
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FamiLy V. SCAPANIACEZE.

Plants usually large. Branches usually lateral. Leaves alter-
nate, complicate-bilobed, the antical lobe smaller than the postical
lobe (lobule). Amphigastria usnally absent. Andrecia terminal,
spicate, bracts di-poly-androus. Perianth free, dorsi-ventrally
compressed, or subinflated and 4-pluriplicate. Capsule 4-valved

to the base. ‘
Key to the genera.

Mouth of the perianth contracted .. Diplophyllum
Mouth not contracted, wide . .. Scapania

% * # * *

V. DIPLOPHYLLUM Dum.

Diplophyllum Dum., Rec. d’obs., p. 15 (1835). d

Plants small or medium. Stems arising from a creeping
rhizom'e, branches few, Iateral. Leaves semi-amplexicaul, dis-
tichous, more or less deeply complicate-bilobed, keeled, antical
lobe smaller than the postical lobe. Amphigastria absent.
Andrecia terminal or intercalary, base of the bract saccate, Inflated,
bracts montandrous, rarely bi- or tri-androus. Involucral bracts
usually in three pairs, similar to the leaves, large. Perianth ovate,
inflated, pluriplicate, mouth contracted, armed. Capsule longly
pedicellate, 4-valved, wall of many layers of cells, cells of the
innermost layer with semi-annular bands. Gemms often present
on tips of the leaves.

43. Diplophyllum orientale St.

Diplophyllum orientale 8t., Sp. Hep., Vol. IV, p: -115- (1810).
Scapania orientalis St., in Muller, Mongr. Scapaniee. Nova Acta,
Vol. 83, p. 298 (1901).

Diecious, small, dense depresso-ceespitose. Stem up to 3
cm. long, brown, simple or sparsely branched. Rhizoids numerous,
from the ventral side of the stem. Leaves small helow gradually
becoming larger, imbricate, patent-divergent ; antical lobe ovate to
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reniform, broader than long, 1':25 mm. X 1-0 mm., inserted by a broad
base, free margin longly decurrent, crossing the stem, bagal portion
of the margin entire, rest usually regularly armed With 1-2-celled
teeth or with a few teeth or entire, apex acute, occasionally entire,
rounded ; carina {(commisure) not winged, arched ; postical lobe
quadrate to orbicular-ovate, up to 1'75 mm. x 1'‘56 mm., inserted
by a deep narrow notch, free margin decurrent, margins remotely
and often irregularly toothed, rarely entire, teeth sharp, apex
usually with a short tooth. Upper cells 16-20 g, basal cells 44-56
¢ X 20-28 1 ; walls thin, trigones thick. Involucral bracts similar
to the leaves. Perianth obovate-oblong, inflated, mouth con-
tracted plicate, ciliate. )

Plate XTI, figures 5-9.

Hab. On soil.

Distrib. Above Joelle (Ganges Valley), 11,000-12,000 ft,,

(Duthie,” 1881), Herb., F.R.I., Dehra Dun.

VI. SCAPANIA Dum.

Scapania Dum., Rec. d'obs., p. 14 (1835),

Stems arising from a creeping rhizomatoq‘s portion, branches
few, lateral. T.eaves transversely inserted, distichous, complicate-
bilobed, nearly always keeled, the antical lobe smaller than the
postical lobe. Amphigastria absent. Andreecia spicdte, rarely
hypogynous, bracts nearly equally bilobed and generally with
entire margins, 2-3-androus. Involucral bracts similar to the
stem leaves. Perianth terminal, longly exserted, inflated below,
dorsi-ventrally compressed above, decurved, mouth wide, truncate,
usually dentate. Capsule longly exserted, oval to globose, 4-valved,
wall of two layers of cells, cells of the inner layer with semi-anhular
thickening bands. )

Key to the species.

Cuticle smooth or granulose : .. 8. purpurea
Cuticle verrucose .. .. 8. verrucosa
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44. Scapania verrucosa Heeg.

Seapania verrucosa Heeg., Revue Bryol., 1893, p. 81.

Sterile, small, brownish green to dark brown, laxly cmspitose.
Stem up to 3 cm. long, deep brown below, light brown above,
simple or sparsely branched. Rhizoids fairly numerous, in some
plants none. Leaves more or less imbricate, patent, decurved,
amplexicaul, antical lobe rhomboid-oblong, up to 13 mm. x1:0
mm., base broad, oblique, non-decurrent, margins with a few or
many small unicellular teeth, apex rounded, obtuse or aocute;
commissure narrow, arched, not winged ; postical lobe obliquely
elliptic-oblong, up to 2 mm.x 1'25 mm., base narrow, free margin
longly decurrent on the stem, margins with numerous small uni-
cellular teeth, apex acute, sometimes rounded. Cells (of the
lobule) : upper 12-18 p, walls thick, trigones not conspicuous ;
median 18 j, walls thick, trigones well marked ; basal up to 36 & X
18 p, walls thick, trigones nodulose ; cuticle verrucose, the surface
appearing to be covered g‘mth numerous circles in surface view.

Plate XII, figures 1-7.

Hab. On moist rocks.,

Distrib. Dalkousie ; above Alwas, 8,000 ft.

Note—The size of the leaves is very variable, the figures
given in the description apply to the largest leaves.

45. Scapania purpurea Sp. Nov.

Dicecious, small, erect, lower half brown or reddish brown,
upper half more or less purplish. Stem about 1-5-3 cm. long,
simple or sparsely- bra,nched Rhizoids scarce, confined to the
base. Leaves increasing 'in size towards the apex, imbricate,
patent, amplexicaul, antical lobe quadrate-oblong to oblong-
reniform, up to 1 mm.x 070 mm., transversely inserted by a
narrow base, widely crossing-the stem, free margin longly de-
current, marging entire or with small unicellular teeth, apex
rounded, obtuse, or acute ; commissure long, arched, not winged
postical lobe up to 1'5 mm. X 1 mm., subrectangular, base narrow,
longly decurrent on the stem, margins wavy with numerous short
teeth, apex rounded, obtuse or acute. Cells (of the lobule) : upper

¢
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10-15 5, wells thickened, trigones somewhat prominent ; median
15-20 u, walls thin, trigones rather thick ; basal 36—48 p x 12-20 g,
walls and trigones generally thickened, often the walls thin and the
trigones absent ; cuticle smooth. Involucral bracts like the leaves
but larger. Perianth very broad, subquadrate, highly compressed,
mouth wide, marging toothed.

Plate X1I, figures 8-13,

Hab. On rocks under snow. _

Distrib. Above Silrundi, foot of the Sgeh Pass, 12,000 ft.

‘The following species of the genus has been deseribed by
Stephani but has not been seen by us. .

46, Scapania parva St.

Seapania parve St,, Mem. Soc. Nat. Cherbourg., Vol. 28, p. 226;
Sp. Hep., Vol. IV, p. 142 (1910},

Dicecious, small or medium, pale yellowish green or brown,
commeonly growing mixed with mosses on bark. Stem up to 5 cm.
long, thin, brown, rigid, almost simple. Lobe remote, oblique,
spreading, more or less decurved, oblong-elliptic, 1'86 mm, long and
in the middle 0°93 mm. broad, apex broadly triangular, acute,
base shortly decurrent, margin with small unicellular teeth ;
commissure short, 04 mm. long, narrow ; Igbule subrhomboidal,
1'06 mm. long and 08 mm. broad, base longly decurrent, ampliate,
crossing well beyond the margin of the lobe, rest similarly toothed,
apex truncate, angle acute. Upper cells 13 p, median<l8 g, tri-
gones absent; basal 36 X 15 u, trigones large, attenuated ; cuticle
coarsely verrucose. Perianth ovate, mouth repando-lobate, denti-
culate.

Hab, KXashmir.

Fammwy VI. PTILIDIACEA.

Plants of médium size, branched, branches lateral or postical,
‘Leaves incnhous or transverse; seldom succubous, bi-multi-fid,
frequently ciliate or ending in hair-like points. Amphigastria
always present and nearly resembling the leaves in shape and
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size. Andreecia terminal, spicate, bracts 1-3-androus. Arche-
gonia terminal on main stem or lateral branches but never on posti-
cal branches, bracts many. Perianth absent or when present 3-10-
plicate, contracted or truncate at the mouth, free or adnate to the
innermost bracts. Capsule usually shortly pedicellate, ovate with
straight valves, or eylindrical with twisted valves. )

Key to the genera.
Leaves and amphigastria deeply bilobed, lobes

broad . .. . .. Anthelia
Leaves and amphigastria divided almost to the
bage into 3-5 uniseriate segments : .. Blepharostoma
*- o ® * * *
VII. ANTHELIA Dum. !

Anthelia. Dum., Ree. d’obs, p. 18 (1835).

Plants small, dense dep&-esso-caespitose. Stem firm, irregularly
pinnate. Leaves incubous, more or less imhricate, carinate-
concave, subtransversely inserted, bilobed, lobes equal. Amphi-
gastria like the leaves but slightly smaller. Andreecia spicate,
bracts mon-androus. Female inflorescence terminal. Bracts ad-
nate to the 'base of the perianth. Perianth pluriplicate, mouth
narrow, lobed. Capsule large, shortly pedicellate, 4-valved, wall
of two layers of cells. Spores small, rough, Elaters short,
bispiral.

47. Anthelia julacea (L.) Dum.

Jungermannia julacea L., Sp. P1, p. 1135 (1753); Lightf. FI. Scot.,
P 785 ’ .
Anthelia julacea Dum., Rec. d’obs., p. 18.{1835),- —— -
Dicecious, small, in small thick patches, green when fresh
and dark brown in the dried condition. Stem up to 1 em. long,
irregularly branched. Rhizoids hyaline, from the under side of
the stem throughout its greater part. Leaves usually closely
imbricate and appressed, incurved, almost transversely inserted,
ovate, up to 0-4 mm, long, % subequally bilobed, sinus narrow,
acute, lobes spreading, ovate-lanceolate, entire or faintly and
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irregularly or more or less strongly toothkd, apex acute. Cells
squarish, 18-29 x, those in the middle of the lobd oblong, trigones
not distinet. Amphigastria resembling the leaves, equal to or
glightly smaller than the leaves. Involucral bracts and bracteoles
much larger than the leaves and amphigastria otherwise similar,
margins entire or faintly denticulate. Perianth oblong-ovate,
very slightly or rarely fairly exserted beydnd the bracts, pluri-
plicate, mouth narrowed, I-%-lobed, lobes unequal, mostly ovate,
entire, acute, some with secondary lobes.

Plate XIII, figures 1-2

Hab. On rocks.

Distrib. Zanskar, 12,000 ft. ; Kulu Valley, Rotang-Koti Road,

11,000 ft. )

Note.—Specimens from the Kalu Valley show some synthetic
characters, The leaves are described as erenate-dentate in 4. Julacea
and less dentate or entire in A. Juratzkana but in these specimens
entire as well as distinctly toothed leaves occur. Usually
the perianth is also intermediate between the two but is more hLe
the latter in not being exserted in many specimens. In a few,
however, it is fairly exserted. Unless the present specimens are
different from the above two species, the two species are probably
not distinet.,

4 L}
* s * * #*

VIIT. BLEPHAROSTOMA Dum.

Blepharostoma Dum., Bec. d’obs., p. 18 {1835). )

Plants small, delicate, frequently mixed with mosses and
other liverworis. Btem thin, delicate, sparsely branched. Leaves
succubous, more or less remotealmost transversely inserted, :
divided almost to the base into 2-5 fine segments composed of a
single layer of cells throughout. Amphigastria resembling the
leaves but slightly smaller. Andreecia spicate, terminal on branch-
es, bracts large, complicate-concave, with the gegments often
furcate, usually mon-androus. Involueral- bracts similar to the
leaves, larger, appressed to the perianth, laciniate-furcate or spinous.
Perianth oblong to cylindrical, trigonous with the third angle

-
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postical, mouth éontracted, ciliate., Capsule oval, t-valved, wall
of two layers of cells, the inner with semi-annular thickenings.
Spores narrow, rough. Elaters bigpiral.

48. Blepharostoma trichophyllum (L.) Dum.

Jungermannia trichophylle L., Sp. PL, p. 1135 (1753).
Blepharostoma trickophyllum Dum., Rec. d’obs., p. 18 (1835).
Dicecious. In small compact patches or scattered among
mosses and other liverworts, green when fresh, dark brown when
dry. Stem up to 1 em. long, ascending or procumbent, sparsely
branched. Rhizoids long, hyaline. Leaves small and distant
on the lower part of the stem, becoming larger and more imbricate
higher up on the stem, divided almost to the base into 3-5 setaceous
segments (some segments with small secondary segments near the
base) composed of a number of cells arranged in one row. Cells
near the base 28-36 px 18-25 4, gradually becoming narrower
towards the apex,sterminal cells generally small, narrow, with
an obtuse apex; walls thickened. Amphigastria similar, often
slightly smaller. TInvolucral bracts larger than the leaves, coalesced
with the bracteoles, divided nearly to the base into several
branched segments which are 1-3 cells broad at the base, otherwise
of one row of cells. Perianth longly exserted, eylindrical-clavate,
trigonous, mouth contracted, slightly lobed, lobes ciliate,
Plate XIII, figures 3-4.
Hab. On rocks, soil or wood.
Distrib. Koksir, 10,000 ft,; Silrundi, 10,000 {t.; Gurdhar
Pass, 14-15,000 ft,; Kumaon; above Jalla
(Ganges Valley), 11,000 ft. (Duthie, 1881) (Herb.,
F.R.1, Dehra Dun). .

Note.—In the specimens from Koksir—the leaves are directed
forward, closely packed and thus form terminal buds.
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Faminy VIIL GEPHALOZI!ACE;?].
(Trigonanthea Spr.).

Plants large or small. Stem prostrate or procumbent, branch-
ing generally pinnate, -postical flagelle often present.. Leaves
alternate, rarely opposite, usually incubous, usually lobed or
toothed, rarely entire. Amphigastria usually present. Male bracts
mon-androus, rarely di-androus, Bracts of the female inflores-
cence tristichous, in a few distichous. Perianth usually free,
somewhat elongated and narrow, trigonous, the third angle postical,
rarely (by intercalation of secondary angles) 4-6-gonous. Calyptra
free, narrow. Capsule oblong or cylindrical, wall of two layers
of cells, in & few genera of four or five layers of cells, valves straight.

Key to the genera.

Plants thin, pellucid, amphigastria absent or

small .. . .. .. Cephalozia
Plants robust, not thin, amphigastria quite
large .. .. 2

Amphigastria different from the leaves and
smaller. . .. . .. 3
Leaf apex rounded, postical flagellee absent ., Calypogeia
3 < Leaf apex usually tri-dentate, postical flagellae
present. . .. .. '.. Mastigobryuni ‘

3 Leaves and amplllgastrla, alike, 3 5 lobed .. Lepidozia

* * * * *

IX, LEPIDOZIA Dum,

Lepidozia Dum., Rec. d’obs., p. 19 (1835); Nees in G.L. et N, Syn
Hep., p. 200 (1844).

Plants rather large, rarely small, pale or yellowish green to
dark green, cwmspitose, seldom erect. Stems pinnate or bipinnate,
the branches lateral, sometimes flagelliferous and-rooting at the
ends, frequently also with postical flagelliferons small leaved
branches. Leaves incubous, generally remote, small, convex,
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oblique, usually decur‘;ed, palmate or quadrifid, more rarely
9-3 or 5-6-fid, the segmenis acute and more or less subulate,
Amphigastria resembling the leaves, but generally slightly smaller.
Andreecia on short postical branches, seldom terminal on lateral
branches, shortly spicate. Female inflorescence on short ventral
branches. Bracts appressed, strongly concave, apex armed.
Perianth ovate-subulate or fusiform, obtusely trigonous above
with the mouth entire, denticulate or ciliate-laciniate, Capsule
oblong-elliptic, 4-valved to the base, wall of two layers of cells.
inner layer with semi-annular bands. Spores small, rough. Elaters
bispiral.

Gola (Atti Della R. Accad. delle Sci. di Torino, Vol. XLIX,
1914) has reported Lepidozia reptans (L.) Dum. from Kashmir,
Tt has,also been reparted by Mitten from Sikkim and by Stephani
frofir - Himalaya. We have, however, not seen any species of
Lepidozia in our collections from the W. Himalayas. The descrip-
tion of this species is giv‘fn after Stephani.

49, Lepidozia reptans (L.) Dum.
Jungermannia reptans L., Sp. P, p. 1133 (1753).
Lepidozig reptans (L.) Dum., Rec. d’obs., p. 19 {1835),

Moncegious, medium, strong, rigid, dense pulvinate, in ex-
tended patches. Stem up to 3 om. long, strong, base flagelliferous,
slightly branched, branches dense pinnate, pinne slichtly spread-
ing, small, frequently attenuated and branched. Leaves con-
. tiguous, oblique, spreading, decurved, 068 mm. long and broad,
asymmetrical, 4-lobed, lobes triangulate-lanceolate, extended or
slightly divergent;"base 4-5 cells broad, basal dise oblique truncate,
antical 0:53 mm,, postical 0-27 mm. high, antical margin gently
arcuate, postical straight. Cells 27 p, in the disc slightly larger,
basal few large, 45 p; cuticle smooth ; trigones large. Amphi-
gastria large, subecontiguous, spreading, normally broader than
long, up to the middle 4-lobed, lobes triangulate, base 4 cells broad,
apex obtuse, hasal disc obcuneate, narrow. Perianth large, base
thick, upper part thin, apex shortly inciso-lobate, lobes truncate,
spinulose. Bracts appressed, broaglly elliptic, apex 4¢-toothed,
concave, antical base slightly coalesced, postical more or less highly
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connate with the bractecle to about the middle. Cépsule elliptic,
cells of the inner layer with semi-annular bards, exéérnal of large
quadrate thin cells. Spores 13 u, rough. Elaters 300 i, bispiral,
spirals loose. Androeecia terminal on lateral branches, bracts
overlapping, homomalous, concave, hilobed, mon-androus; brac-
teoles smaller than the bracts.

Hab. On soil.

Distrib. Himalaya, Kashmir, Siklkim.

* * * * *

X. MASTIGOBRYUM Nees.

Mastigobryum Nees, G. L. et N., Syn. Hep., p. 214 (1844).
Bazzania (Bazzanius) 8. F. Gray, Nat. Arr. Brit.,, Pl. 1, p. 704
(1821).

Dimcious, mostly robust, caespitosé, generally olive green,
sometimes yellowish or reddish. Stem rigid, forked, with small-
leaved ventral flagelle arising from the angles of the amphigastria.
Leaves incubous, alternate or opposite, dorsally convex, more or
less decurved, apex generally tridentate to trilobed, in a few
cases entire or bidentate. Cells very unequal. Amphigastria
large, in a few species small, free or fused with the leaves, spread-
ing or recurved, apex often dentate, truncate or bilobed. Sexual
branches postical, from the axils of the amphigastria. Andreecia
on short amentiform or capitate branches, bracts 4 to 5 pairs,
imbricate, complicate-concave, antheridia in pairs, long-stalked.
Involucral bracts and bracteoles subequal to the leaves and amphi-
gastria, in a few pairs, complicate-concave, recurved above, more
or less long armed. Perianth fusiform, base many layered, fleshy,
apical portion deeply triplicate, odd fold postical, mouth narrow,
many-lobed, lobes ciliate or hairy. Capsule longly pedicellate,
dehiscing to the base by four valves, wall many-layered, inner
layer with semi-annular banés. Spores small.  Elaters bispiral.

50. Mastigobryum triangulare (Schleicher) st

Mastigobryum triangulare (Schleicher) St., Sp. Hep., Vol. IIL
p. 475 (1908).
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Jungermannia triangularis Schleicher, Crypt. exsice, 1803 ; Cent. IT,
No. 61.

Bazzania tricrenata Pears., Hep. Brit. Isles, p. 132, Pl 49 (1900).

Sterile, reddish brown or purplish, medium, cmspitose, mixed
with other liverworts. Stem up to 3 cm. long, ventral -flagellz
long and slender, with numerous minute leaves and many rhizoids.
Rhizoids long, in tufts, from the under side of the amphigastria
near the base. Leaves almost horizontal, convex above, ovate,
up to 1 mm. long and 0-75 mm. broad, obliquely inserted by a
broad base, antical basal portion ampliate, rounded, covering and
crossing the stem, margin entire, apex decurved, with two or three
coarse teeth, acute or rounded. Upper celis 16-20 u, basal cells
24-30 u; walls and trigones uniformly thickened. Amphigastria
distant, large, quadrage-orbicular, 0:25 mm. broad, entire, slightly
notched or bilobed, notch acute, extending to about the middle,
lobes again crenate-lobulate, sometimes the whole amphigastrium
nniformly lobulate.

Plate XTII, figures 539, )

- Hab. On rocks.

Distrib. Above Jalle {(Ganges Valley), 11,000 ft. (Duthie,

1881) (Herb., F.R.I., Dehra Dun).

| ® * * * #

b
XI. CALYPOGEIA Raddi
Calypogeta Raddi, Mem. Soc. Ttal. d. Sei. in Modena 18, p. 42
(1820).

Plants small or medium, closely appressed to the bark or
ravely terrestrial, normally dense depresso-cespitose, frequently
broadly extended, pale or sometimes reddish brown. Stem thick,
prostrate or procu}nbent, simple or with a féw branches from the
axils of the amphigastria. Rhizoids fasciculdte, usually numerous,
long, from the bases of the amphigastria. Leaves incubous, alter-
nate, contiguous or imbricate, plane or convex, obligue or patent-
divergent, obtuse, acute or shortly bidentate. Amphigastria
large, roundish or reniform, frequently inserted by a deeply sinuous
base, apex entire or bilobed. Anthgridia and archegonia on very
short branches from the axils of thé amphigastria. Andreecia



58 CEPHALOZIAQER
- . - -

spicate, bracts in 3-5 pairs, much smaller 'thal'.n the leaves, ventri-
cose, bilobed and with 2 or more teeth at thel apices, mon- or di-
androus. Involueral bracis in 2 to 3 pairs, muth’ smaller than
the leaves, subrotund, oval or lanceolate, entire or 2-4-fid. Perianth
absent. Perigynium (marsupium) with rhizoids, fleshy, pendulous,
eylindrical, bearing persistent scale-like bracts at the top and with
a layer of papilliform cells on the inner surfage, Capsule longly
pedicellate, cylindrical, 4-valved, the valves erect and spirally
twisted, the wall of two layers of cells, the inner layer with semi-
annular bands. Spores small, smooth. Elaters bispiral.

51. Calypogeia renistipula St.

Calypogeia renistipula St., Sp. Hep., Vol. IIL, p. 394 (1908).

Sterile, medium, light green or reddish brown. Stem pros-
trate, about 2 cm. long, simple or sparsely branched. Rhizoids
long, hyaline, few, arising from the hases of the amphigastria.
Leaves more or less imbricate, patent, convex above, decurved,
ovate, up to 0'75 mm. X 0-5 mm., margins entire, apex rounded or
obtuse, rarely bidentate. Cells large and small mixed, upper
cells 18-27 u, basal cells 22-44 p; walls thickened, trigones dis-
tinet, large in the basal region. Amphigastria distant, orbicular
to orbicular-reniform, broader than long, up to 05 mm. bread,
base slightly decurrent, margins entire, apex entire, emarginate,
or with a distinct notch, lobes when present obtuse or rounded.

Plate XIII, figures 10-13. '

Hab. On rocks. '

Distrib. Alwas-Stlrundi Road, 8-10,000 ft.

Note—Sometimes the leaves and the amphigastria hear long
tail-like processes consisting of bundles of fine fibres arising from
the apical cells,

* * * * *

XII. CEPHALOZIA Dum.
Cephalozie Dum,, Ree. d'obs., p. 18 (1835).
Plants usually small, pale to dark green or bro@nish. Stem
simple or with a few branches, the branchesall postical, flagellz
frequently present. Leaves distant, obliquely inserted, succubous,
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flat or somewhat channelled, generally 2-lobed, the margins entire.
Amphigastria absent or small. Andreecia spicate or amentiform,
braciz Jonger than the leaves, mon-androus. Female inflorescence
generally on short branches, occasionally at the apex of the main
stem, bracts larger than the leaves, three pairs ; bracteoles always
present, free or connate only at the base with the bracts. Perianth
elongate, tri- or pluri-plicate, in the former case odd angle postical,
the mouth contracted, shortly lobed, lobes variously armed. Cap-
sule longly exserted, the wall of two layers of cells, inner layer
with semi-annular bands. Pedicel of the capsule usunally com-
posed of 8 outer cells and 4 smaller inner cells. Spores small,
reddish brown. Elaters short, bispiral.

52. Cephalozia Gollani St.

Cephalozia Gollani St., Sp. Hep., Vol. III, p. 304 (1907).

Moneecious, small, tufted, in light green or reddish patches
on rocks. Stem 8-12 mm. long with postical branches and small-
leaved flagelle. Rhjzoids long, hyaline. Leaves imbricate, ob-
Jiquely inserted by & long base, patent, directed upwards, dorsally
concave, quadrate-ovate, 0°8 mm. long and -6 mm. broad at the
bage, 1-3 hilobed, notch obtuse or rounded, broad or narrow, lobes
convergent, usually unequal, especially the posterior one, tapering
from a broad base, entire, acute. Upper cells 5068 u X 36-45 u,
basal cells 72-79 x%x50-65 -p, often the cells polygonal, isodia-
metric ; walls slightly thickened, trigones not at all thickened.
Amphigastria absent. Andreecia terminal, compact, elliptic, bracts
about five pairs. Involueral bracts closely applied to the perianth,
three pairs, lowermost small like the ledves, middle ones larger,
uppermost much larger than the leaves, outline and lobing like
the leaves. Bracteoles: lowermost minute, middle larger and
ligulate entire, uppermost very large, .deeply_bifid like the bract
with long lanceolate lobes. Perianth oblong, longly exserted,
pluri- or 3-plicate, in the latter case two carinz antical and one:
postical, 4-1 lobed, lobes laciniate at the tip.

Plate XIII, figures 14-18.

Hab. On moist rocks,

Distrib. Garhwal,
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Famiry VIIIL. LOPHOZIACEA.:
(Epigonanthex Spr.). / L

Plants medium or small. Stem irregularly branched, very
rarely pinnate, branches almost always lateral. TLeaves succubous
or transversely inserted, entive or 2-lobed, sometimes 3—5-lobed.
Amphigastria generally absent or very small, very rarely large.
Inflorescence generally terminal on the main shoots, Male bracts
1-10-androus. Perianth (when present) compressed from the
sides, cylindrical, ovate or trigonous with the third angle always

antical. Capsule mostly ovate or cylindrical, 4-valved to the
base. '

Key to the geneva. -~

Leaves two- or more-lobed or toothed - 2
%Leaves obtuse and entire, neither lobed nor

toothed .. 5

Leaves lobed, not toothed 3

Leaves not lobed, toothed .. 4

%Leaves almost longitudinally insetted, amphl-
3

gastria always present . Lophocolea
Leaves obliquely inserted, amphigastria usually

absent . Lophozia
Amplugastrla always absent Plagiochila
Amphigastria present . Chiloscyphus
Amphigastria present, bilobed .. ' .. Chiloscyphus
Amphigastria absent or small .. L 6
Leaves opposite . Southbye
Leaves alternate .. .. 7

Laciniate bracts and bracteoles a]ways present  Jamesoniella
Bracteoles usually absent, if present not laciniate 8
Mouth contracted, ciliate Solenostoma
Mouth not contracted, wide Jungermannfa

# % * %

XIII. CHILOSCYPHUS Corda.

Chiloscyphus Corda in Opiz, Beitr. I, p. 651 (1829).
Plants generally green, sometimes brown, laxly ceespitose on
s0il or on bark. Stem irregularly branched, branches lateral.
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Rhizoids in tufts from the bases of the amphigastria. Leaves
succubous, alternate or opposite, nearly longitudinally inserted,
decurrent antically, generally entire though bi- or pluri-dentate
in some species. Amphigastria always present, usually bifid and
with a tooth on one or both sides. Andrcecia intercalary on the
stem or on long branches, bracts resembling the leaves but saccate
with a small incurved lobule at the base of the antical margin.
Female inflorescence on very short lateral branches. Bracts
in a few pairs, much smaller than the leaves, entire or 2-3-lobed.
Perianth campanulate with a wide 3-lobed mouth, the lobes entire
or dentate. Capsule longly pedicellate, ovate, wall of several
layers of cells, cells of the innermost layer with semi-annular bands.
Spores small, brown, smooth or rough. Elaters laxly bispiral.

Key to the species.

y { Amphigastria large, usually entire .. C. wflatus
Amphigastria small, bilobed .. .. 2
Leaves pluri-dentate - .. .. C. argutus

{Leaves entire .. . 3
Leaves not or slightly 1mbncate semi-circular
to sub -quadrate .. . .. C. polyanthus
Leswes more or less closely imbricate, quad-
rate to oblong or oval .. . 4
Leaves closely imbricate, quadrate to oblong . himaloyensis
4 { Leaves slightly imbricate, oblong C. campanulatus

53. Chiloscyphus inflatus St.

Chiloscyphus inflatus St., Sp. Hep., Vol. III, p. 206 (1907).
Sterile, medium, deep brown, slender, ‘lax]y ceaespitose, mixed
with mosses and other liverworts. Stem 2-4 cm. long, simple or
sparsely branched. Rhizoids in tufts from the bases of the amphi-
gastria. Leaves secund (all directed upwards), closely imbricate,
more orless semi-circular, up to 15 mm. x 125 mm., opposite, inserted
by a long straight base, antically decurrent, entire, rounded. Cells
circular, median about 30 p in diameter, some larger, others smaller ;
trigones acute, prominent, walls rather thick; a few basal cells
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-elongated, 54 p % 28 u. Amphigastria large (sf’nall;er bhanE the leaves)
fused with the leaves on hoth sides at the base, appressed, sub-
orbicular, entire or very shortly bilobed at the apex, lobes small,
acuté or obtuse, sometimes with a tooth on each side near the
middle or the lobes and teeth small, obscure, rounded, occasionally
‘the amphigastria with several subequal small lobes or coarse teeth:
Plate XIV, figures 1-4.
Hab, On rocks,
Distrib, Chandar Tal, 12,000 ft, (Gamble, 1894); Kidar
. Kante, 12,000 ft. (Duthie, 1879); Above Jalla
(Ganges Valley}, 11-12;000 ft., (Duthie, 1881)
(Herb., F.R.1., Dehra Dun} ; Alwas-Silrandi Road,
8-10,000 ft. /

/
84. Chiloscyphus argutus-Nees.

Chaloseyphus argutus Nees, Syn. Hepat., p. 183 {1844),

Sterile, brownish green, dense depresso-caspitose, mixed with
other liverworts, Stem 4-5 em. long, branched. Rhizoids scarce,
Leaves alternate, plano-distichous or directed upwards a little,
slightly imbricate, quadrate to rectangular or ovate-quadrate,
up o 1'75 mm. X 1'5 mm., antical base slightly decurrent, margins
entire, apex broad with many coarse teeth. Upper cells 15-20 p
{mostly 18 p), basal 40-54 % 30-36 p; walls and trigones uni-
formly thickened. Amphigastria distant, small, as broad as the
stem, base broad, hardly decurrent, bifid to about the middle,
with a rounded sinus, lobes lanceolate, divergent, each wusually
with a footh on the outer side.

Plate XIV, figures 5-7.

Hab. On rocks or on soil.

Distrib. Churah (Chamba), 4,000 ft.; Western Himalayas,

55. Chiloscyphus himalayensis St.

Chiloseyphus himalayensis $t., Sp. Hep., Vol. III, p. 209 (1907).

Monwmecious or dimcious, pale green, flaccid, laxl§ cespitose
on and among mosses or on moist soil. Stem about 3 em. long,
green, delicate, simple or slightly branched. Rhizoids in small
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tufts from the bases of the amphigastria. Leaves alternate, closely
imbricate, plano-distichous or directed upwards, quadrate to
quadrate-oblong or ovate-oblong, up to 1'5 mm. X 125 mm. at
the base, fixed by a long straight base, antically slightly or not at
all decurrent, margins entire, apex rounded, occasionally truncate
or with a shallow notch. Upper cells 24-36 g, basal cells 54-58
X 30-45 u, polygonal; walls slightly thickened, trigones not
thickened, Amphigastria small, quadrate to ovate-lanceolate,
3-3 bifid, lobes divergent from an acute or slightly rounded
ginus, lanceolate, acute, often with a tooth on the outer side.
Andreecia terminal or intercalary, 3-9 pairs of bracts similar in
shape and size to the leaves, saccate with an incurved lobule at the
antical base, bracts mon-androus. Involucral bracts one pair,
smaller than the leaves, elliptic-oblong, } bifid, Iobes convergent,
ovaté-lanceolate, acute or acuminate ; bracteoles similar, smaller.
Perianth ovate-campanulate, mouth wide, bounded by three Jobes,
lobes broadly triangular, tqothed, obtuse. Seta up to 20 mm.
long, thin, delicate. Ca,ps&e Jarge, deep brown, broadly oval.
Spores tetrahedral, smooth, reddish brown, 13 x. Elaters con-
colorous, bispiral, about 160 g long.

Plate XIV, figures 8-14.

Hab. On moist rocks and soil.

Distrib. Mussoorie.

56, Chiloseyphus polyanthus (1.} Corda.

Jungermannia polyanthos L., Sp. Pl ed. 2, p. 1597 (1762).
Chesloscyphos polyanihos Corda in Opiz, Beitr. I, p. 651 (1829),
Dicecious, medium, in thin flat light or yellow green patches
on stones actually under water or on moist soil (in the latter case
patches laxly ceespitose). Stem 2 cm. or more long, simple or
sparsely branched. Leaves alternate, slightly or not at all imbri-
cate, plano-distichous, semi-circular to subquadrate, up to 1-25
mm. in diam., antical base more or less decurrent, margin entire,
apex rounded. Upper cells about 28 ux, basal cells 50-60 ux
25-36 p; walls thin, trigones absent. Amphigastria very small,
distant, appressed, oblong-lanceolate, apex 1-% bilobed, sinus

3
nairow, lobes subulate. Bracts and bracteoles closely appressed
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to the perianth. DBracts small, ligulate, entire, obtu e ; bracteoles
small, ligulate, to about 1 bilobed, lobes narrdw, acute. Perianth
ovate, mouth large, to about 1 divided into thre:e1 lobes, lobes
entire, rounded. Capsule shortly pedicellate, oval.
Plate XV, figures 1-3.
Hab. On moist rocks or on soil and often actually under
running water.
Distrib. Mussoorie ; Alwas ; Sibrundi ; Dalhousie-Khajier
Road.

+

57. Chiloscyphus campanulatus St.

Chiloscyphus campanulgtus St., Sp. Hep., Vol. IIT, p. 208 (1907).

Diecious, small, pale green, laxly cesespitose. Stem about
2-4 cm. long, delicate, flaccid, sparsely branched. Leaves imbri-
cate, patent-divergent, broadly ovate, up to 15 mm. long and
1 mm. broad, entire, rounded. Upper cells mostly 20 p (though
some larger), basal 60-80 px 28-40 u; walls thin, trigones absent.
Amphigastria small, apex bilobed, notch v-shaped, lobes narrow,
acute, divergent. Andrecia intercalary, bracts 5-6 pairs, similar
to the leaves but for the antical lobule which covers the antheri-
dium. Involucral bracts in two pairs, ovate-lanceolate, entire,
acute ; bracteoles two, oval, entire, apex notched, notch rounded,
lobes broad, rounded. Perianth on thick short lateral branches,
campanulate, mouth broad, to about } divided into three lobes,
lobes entire or with numerous small teeth. Capsule long, oval.
Spores golden yellow, smooth, 12 x. Elaters concolorous, bispiral,
160 g

Plate XV, figures 4-8.

Hab. On moist soil.

Distrib. Mussoorie (Gollan, 1895) (Herb., F.R.1., Dehra Dun)

The following species of Chiloscyphus has been descrlbed by
Stephani but has not been seen by us.

58. Chiloscyphus Gollani St.
Chiloscyphus Gollani St., Sp. Hep., Vol. ITL, p. 209 (1907).
Dicecious, medium or large, pale, flaccid. Stem up to 5 cm.
long, sparsely branched, thin, pale, weak, prostrate, apex long
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procumbent. Leaves 2 mm. long, alternate, imbricate, oblique,
patent, angle 67°, slightly concave; distichous; broadly ovate,
entire, or apex obliquely retuse or unequally obtusely bilobed.
Upper cells 36 u, basal cells 54 jx X 45 u.; trigones nil. Amphigastria
gsmall, as broad as the stem, free, oblong, transversely inserted,
base with & spine on each side, apex deeply hifid, lobes narrow,
lanceolate, spreading. Perianth obcuneate, campanulate, to about
the middle trilobed, lobes slightly acute, bilobed or occasionally
with a few fteeth, teeth strong, acute. DBracts appressed, small,
oblong, more or less deeply bifid, lobes acute, entire. Bracteoles
appressed, su'brotund, tritobed to about the middle, lobes ovate,
acute. Andreecia in the middle of the stem, bracts about five
pairs, slightly smaller than the leaves, antical lobule small, inflated,
acute or obtuse. .
Hab. Himalayas, Mussoorie (Gollan).

* * Tox * *

X1V, L%)PHOCOLEA Dum,

Lophocolee Dum., Rec. d'obs., p. 17 (1835).

Plants medium or small, green, delicate and flaceid, laxly
cwspitose. Stem creeping, irregularly branched. Rhizoids colour-
less, arising from the bases of the amphigastria. Leaves succubous,
nearly longitudinally inserted, antically more or less decurrent,
spreading, entire or bifid. Amphigastria usually free, bifid, with
& tooth on each side of the base, occasionally plurifid. Andrecia
longly spicate at the middle or the end of the branches or below
the perianth, bracts with an inflated antical lobule, antheridia
solitary. Female inflorescence terminal on the main stem or
branches. Bracts resembling the leaves, often more dentate or
ciliate. Perianth commonly oblong, trigono-prismatic, the keels
frequently winged, the wide mouth trilobate with the lobes generally
bifid, denticulate or ciliate. Capsule longly pedicellate, ovate,
wall of many layers of cells. Spores small, brown, smooth or muri-
culate. Elaters laxly bispiral.
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Key to the species.

Plants small, gemme abundant ‘o L. minor

{ Plants larger, gemma nhot common . 2
Upper stem leaves usually entire or emar- .

2 3 ginate . .. . L. heterophylla

- Lieaves on the stem all alike, bilobed - 3

%’ Angles of the perianth not winged .. L bidentata
Angles more or less winged . .. L.alata

. 50. Lophocolea bidentata (L.) Dum.

Jungermannia bidentata L., Sp. Pl 2, p. 1598 (1762).
Lophocolea bidentate Dum., Rec. d'obs., p. 17 (1835).

Moncecious or dicecious. In yellowish green patches. Stem
about 1 cm. long, procumbent, simple or sparsely branched. Rhi-
zoids in small tufts from the underside of the stem near the bases
of the amphigastria. Leaves slightly or not at all imbricate,
obliquely inserted, patent, flat or directed upwards, quadrate-
oblong, up to 1'25 mm. X 0:75 mm., antical basal portion longly
decurrent, postical not so, margin entire, apex broad, shortly
bilobed, sinus broad, generally lunate, lobes cuneate to lanceolate,
acute or acuminate, the antical usually smaller, occasionally one
lobe obsolete and rarely the apex tridentate. Upper cells 25-28 p,
basal cells 40-50 x> 25-28 u; walls thin, trigones minute,
Amphigastria small, distant, spreading, divided to below the
middle into two linear-lanceolate divergent 'lobes, usually with
an acute lobe or a small process on one or both sides. Andreecia
terminal on main or short shoots, spicate, bracts 6-9 pairs,
smaller than the leaves, closely imbricate, unequally and acutely
2-3-lobed, saccate at the antical base, mon-androus. Involueral
bracts larger than the leaves, oblong, margins entire or with a
tooth on either side, shortly bilobed, sinus broad or narrow, lobes
triangular to lanceolate, acute or acuminate. Bracteoles much
larger than the amphigastria, oblong, like the leaves but.smaller.
- Perianth oblong, sharply trigonous {not winged); mouth broad,
trilobed to about the middle, lobes broadly triangular, marging
gcoarsely dentate-ciliate, each lobe shortly bilobed at the apex.



LOPHOZIACEXR 67

Plate X VI, figures 1-8.
Hab. On moist soil.
Distrib. Mussoorie,

60. Lophocelea heterophylla (Schrad.) Dum.
Jungermarnia heterophylla Schrad., Journ. fiir d. Bot. 5, p. 66
(1801).

Lophocolea heterophylla Dum., Rec. d’obs., p. 17 (1835).

Moneecious, in green or brown patches. Stem up to 2 cm.
long, sparsely and irregularly branched, the branches often bearing
small distant bilobed leaves. Rhizoids in tufts from the bases
of the amphigastria. Leaves alternate, slightly or closely imbri-
cate, obliquely inserted, usually directed upwards, lower leaves
smaller, upper leaves larger, quadrate to subrectangular, up to
1 mm: long and uswally up to 0-75 mm. broad, margins entire,
apex in the lower leaves shortly bilobed, in the upper leaves retuse
or truncate ; sometimes all the leaves bilobed, notch Iunate, lobes
acute or obtuse. Upper cblls about 25 #, basal cells up to 54 px 36
p (sometimes much smaller) ; walls thin, trigones thin, prominent.
Amphigastria spreading, bifid to below the middle (sometimes
nearly to the base), lobes lanceclate, acute, with a tooth on either
side near the base. One sub-involucral innovation present. Braects
of the same size as the leaves, shortly bilobed, quadrate-oblong.
Bracteoles bifid, marging entire or coarsely toothed. Perianth
trigonous, exserted, oblong, to about } divided into three lobes,
lobes usunally more or less coarsely dentate.

Plate XVI, figures 9-14, )

Hab. ° On rocks and bark.

Distrib. Mussoorte.

-

Note.—The species is generally described as monecious but
we have not seen any antheridia in our specimens.

61. Lophocolea minotr Nees.

Lophocolen minor Nees, Hepat. Eur., II, p. 330.
Sterile, delicate, on bark or moist soil, in small dense light
green tufts closely applied to the substratum. Stem up to 1 em,
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long, sparsely branched. Rhizoids long, hyaline,tin small tufts
from the bases of the amphigastria. Leaves altérnate, slightly
spreading, distant or slightly imbricate, quadrate to subrectangular,
up to 05 mm.x 04 mm., almost longitudinally inserted, antical
basal portion slightly decurrent, margins entire, almost always
gemmiferous, apex bilobed to 4-1, lobes broadly triangular, more
or less divergent. Cells about 30 p; walls thin, trigones small,
distinct. Amphigastria small, distant, as broad as the stem,
deeply bilobed, lobes narrow, lanceolate, with or without a tooth
on the outer side. Gemmz unicellular, in short simple or branched
filaments, the latter forming more or less globose clusters,

Plate XVII, figures 1-2,

Hab. Onghark and moist rocks. /

Distrib. Mussoorie (fairly common);’/ Lahul; Western Hima-

laya, locality not noted:’

Note.—The plant can easily be recognised by its small size
and hilobed leaves which are almost always gemmiferous at the
margins of the lobes.

62. Lophocolea alata Mitt. ex Larter.

Lophocolea alata Mitten ex Larter, Trans. Devon. Ass, Se, Litt.
Art., p. 285 (1906).

Dicecious, medium or small, creeping on the surface of soil,
Stem about 1 cm, long, irregularly and sparsely branched, Rhi-
zoids in tufts from the bases of the amphigastria, Teaves alter-
nate, closely imbricate, obliquely inserted, erecto-patent, directed
upwards, ovate to ovate-oblong, up to 1-25 mm. long and 10
mm. broad at the base, antical base decurrent, antical margin
recurved, postical straight, apex bilobed, sinus lunate, lobes more
or less unequal, tapering from a broad base, acuminate, dlvergent
Upper cells 25-36 2, basal cells up to 50 s X 40 4, many smaller ; walls
and trigones slightly thickened. Amphigastria small, distant, apex

to about } bilobed, lobes long, narrow, setaceous with of without
" a tooth on the outer side. Bracts like the leaves but larger, sinus
acute, Bracteoles smaller than the bracts, otherwise similar.
- Perianth longly exserted, oblong, trigonous, angles more or less
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winged, mouth shortly 3-lobed, lobes again irregularly lobed,
spinous-dentate or spinous-lacerate. Capsule oblong-oval, longly
pedicelled.

Plate XVII, figures 3-8,

Hab. On moist soil,
Distrib, Dalhousie.
* * * * *

XV. PLAGIOCHILA Dum.

Plagiochila Dum., Ree. d’obs., p. 14 (1835).

Plants large, rarely small, often robust, on soil, rocks or on
bark, laxly cwspitose, green or reddish. Rhizome stout, creeping,
leafless or with a few small leaves, with numercus rhizoids. Stem
firm, reddish or almost black, rarely pale. Branches without
rhizoids, ascending or procumbent, dichotomously branched or
dendroid, branches arising from the postical angle of the leaves.
Leaves almost always largd, succubous, alternate, widely spreading,
antical margin decurrent, reflexed, nearly straight, postical margin
arcuate, rotundate, sometimes semi-circular, reflexed towards the
base, margin dentate or spinous-dentate or ciliate, very rarely
entire, Amphigastria usually absent. Dicecious. Andreecia spi-
cate, linear or fusiform, terminal or intercalary, bracts smaller than
the leaves, closely imbricate, saccate at the base, 1-10-androus,
usually with only two or three antheridia. Bracts free, 2-3 pairs,
gimilar to the leaves but oiten broader and more dentate, appressed
to' the perianth. Perianth laterally compressed in the upper part,
inflated in the lower part, mouth truncate or rotundate, variously
armed. Capsule shortly pedicellate, oval-globose, 4-valved to about
the base, wall many-layered, often very thick and spongy, inner
layer with semi-annular bands. Elaters- bispiral— Spores small,
smooth or rough. P )

Note—Plagiochila is one of the few very large genera of the
liverworts. Stephani in his monograph has recognised over 800
species of this genus. Most of them are tropical and have very
small ranges of distribution. The plants as they grow are so
conspicuous that no collector of liverworts can miss them but the
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question of determining the species presents a dif;ﬁcult problem
for the taxonomist. The various attempts to arrange the species
of this genus have been reviewed by Stephani.

The characteristic appearance of the species depends upon
how the leaves are inserted on the stem. They may be drooping
both in the living and the dry condition or they may be opposite
or alternate making angles of various degrees with the stem but
not drooping. The first two are small, well-defined groups, but
the large majority of the species come under the third group.

«The sex organs are rather rare and even if present do not
afford suitable basis of classifying the species. One has, therefore,
to base the grouping on the vegetative characters alone. Large
groups are made according to the attachment of the leaves on the
stem (not on the branches), i.e. whethér the antical base is
decurrent and the degree of it, the postical base is ampliate or vot,
decurrent or not and so on. Within these larger groups smaller
groups are based on such differenfial characters as the type of
branching present, the shape of the leaves, the number and the
peculiarities of their teeth, the size of the leaf cells, and the nature
of local thickenings in the cell walls.

Key to the species.

Leaves entire or faintly toothed .. P.osp A
1 { Leaves toothed, teeth Ioncr or short .. 2
Postical base of the leal covering the stem
9 and more or less crossing it .. . 3
Postical base of the leaf covering a part of the
stem agtl never crossing it .. 4
Antical base shortly decurrent, postical not
decurrent .. oo v . P Mittendis
Antical base longly decurrent, postical fairly ;
decurrent . .- .. P.sp B
Postical base not decurrent .. o &
{ Postical base decurrent .. - 6
Teeth small . . .. P.simlang

Teeth large, coarse .. .o .. P. ferruginea
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Antical base long‘jiy decurrent, teeth coarse

6 and numerous . .. .. P. accedens
Antical base shortly decurrent, teeth shorter
and less numerous . .. P.mundaliensis

63. Plagiochila mundaliensis St.

Plagiochila mundaliensis St., Sp. Hep., Vol. I1, p. 340 (1803).

Sterile, medium, flaccid, pale green, mixed with mosses, cees-
pitose. Stem 3-4 cm. long, sparsely branched. Rhizoids few,
brown, confined to the base of the stem. Leaves imbricate, patent,
oblique, ovate or ovate-triangular, 2:5 mm. long, lower } dilated,
base narrow, sinuous, antical decurrent on the stem, postical
slightly ampliate, rounded, decurrent on the stem, antical margin
aliost straight, entire or with 3 or 4 teeth below the apex, teeth
small, directed forward ; postical margin more or less convex, base
entire rest irregularly dentate, teeth 6, sometimes fewer. Upper
cells mostly 28 p (some 20-24 p), walls thick, trigones large, sub-
nodulose ; basal cells 44-76 p x 28-40 ., walls thick, trigones large,
subnodulose.

Plate XVII, figures 7-12.

Hab.i  On rocks,

Distrib. Mundalz (Jansar) 8,000 ft. (Gamble, 1892) (Herb.,

F.R.I., Dehra Dun).

T

64. Plagiochila simlana Mitt,

Plagiochila simlane Mitten; St., Sp. Hep., Vol. II, p. 329 (1903).

Sterile, small, flaceid, green, densely csspitose, in pure patches.
Stem about 2 cm. long, simple, rarely branched, branches small-
leaved. Rhizoids numerous, hyaline, -confined' to-the-basal region
of the stem. Leaves more or less imbricate, broadly ovate, 2 mm.
long, patent-divergent, base narrow, sinuous, antical base shortly
decurrent, postical dilated, covering the stem ; antical margin
straight or narrowly incurved, apical portion toothed, teeth small,
postical margin near the base entire, rest with 11 or 12 teeth,
teeth small, spreading, a few large. Upper cells 18 , walls thicken-
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ed, trlgones not conspicuous, hasal cells 44 “X 28 .uE rectangular,
walls thick, trigones subnodulose.
Plate XVIIT, figures 1-6. - I
Hab. On rocks. )
Distrib.  Bhuj Koti (Jansar), 8,000 ft. (Gamble, 1894y (Herb.,
F.R.I., Dehra Dun).

65 Plagiochila Mittenii St.

Plagiochila Mitienti St., Bull. Herb. Bmss., 1397, p. 83; Sp. Hep.,
Vol. II, p. 337 (1903). .
Plagiochila ambigua Mitten, Jour. Proe. Linn. Soc Vol. V, p. 96

(1861).

Sterile, medium, deep brown, densely caspitose, mixed with
mosses and liverworts. Stem about 4 em. long, sparsely branched,
branches either aphyllous or only with small ones. Rhizoids
confined to the basal region of the stem or the aphyilous branches.
Leaves oblique, patent, imbricate, decurved, symmetrical, ovate,
3 mm. long, base narrow, flat, antical base decurrent on the stem,
postical rounded, slightly decurved, antical margin straight or
slightly incurved, entire or with 3-4 teeth ; postical with almost
an entire rotundate base, densely spinose, spines unequal in size,
large and small irregularly mixed, strongly spreading. Upper
cells 24-28 p, walls thin, trigones large, acute ; basal cells 48-56
x 24-28 u, walls and trigones equally thickenéd. Leaves on the
branches small, entire. ' _

Plate XVIII, figures 7-12. s

Hab. On rocks,

Distrib. Kaj Nag, 12-13,000 ft. (Duthie, 1892) (Herb., F.R.I,,

o Dehra Dun).

66, Plagiochila ferruginea St.

Plagiochila ferruginea St., Sp. Hep., Vol. II, p. 364 {1903).
Sterile, medium, lHght brown to reddish brown, mixed with
mosses, densely cespitose. Stem brown to dark brdwn, simple or
once or ‘twice forked, with small-leaved flagelle. Leaves meore or
Jess imbricate, patent, asymmetrical, quadrate-ovate, up to 2:5

L3
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mm. X 1'5 mm., base natrow, antical base longly decurrent on the
stem, postical more or less ampliate, covering the stem but not
crossing it, antical margin straight, generally rolled inwards,
iridentate below the apex, postical margin more or less convex,
irregularly serrate, teeth coarse or fine, sometimes the margin
entire. Upper cells 15-22 1., basal cells 50-70 px 25-35 p; . walls
slightly thickened, trigones thickened, sometimes thick and nodulose ~
in the upper and middie portion but indistinct at the base.

Plate XIX, figures 1-6,

Hab. On soil,

Distrib. M usscorie (Duthie, 1892) (Herb., F.R.I., Dehra Dun);

Dalhousie-Khajiar Road.

67. Plagiochila accedens St.

Plagiochila accedens St., Sp. Hep., Vol. II, p. 341 (1903).

Dicecious, medium, light brown. Stem 3-4 em. long, sparsely
branched, some of the branches flagelliform. Leaves slightly
or not-at all imbricate, pa}ent, asyminetrical, oblong-ovate, up to
2:50 mm.Xx 175 mm., base narrow, antical base longly and
narrowly decurrent on the stem, postical ampliate, covering but
not crossing the stem, shortly and narrowly decurrent on the
stem, antical margin straight, revolute, lower }-% entire, upper
. with 3-4 teeth, postical margin convex with 10-14 teeth, teeth
long and short irregularly mixed, up to 7 cells long, triangular-
lanceolate from a broad base which is up to 4 cells broad. Upper
cells 18-30 p (usually 22 u), basal cells 50-70 g x 25-30 p (many
much smaller); walls rather thin, trigones large, thickened.
Andrcecia intercalary, bracts about 4 pairs, smaller than the leaves,
imbricate, saccate, mon-androus ; antheridia globular, long-stalked.
Involucral bracts resembling the leaves but larger, coarsely toothed.
Perianth not exserted, laterally compréssed, mouth “wide, sub-
bilipped (with notches at the-edges of the compressed perianth)
coarsely dentate-laciniate. ~

Plate XIX, figures 7-12.

Hab. On soil. :

Distrib. Mussoorie (Duthie, 1892) (Herb., F.R.1., Dehra Dunj ;

Garhwal ; Dalhouste.
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68. Plagiochila sp. A.

Dicecious, small, reddish brown, caespitrOSe. '%t,eni sparsely
branched, up to 3 cm. long, usually with one or twd sub-floral in-
novations. Leaves patent, imbricate to lax, suborbicular; up to
1-5 mm. long and broad, symmetrical, base narrow, antical base
longly and narrowly decurrent on the stem, postical rounded,
partly covering the stem, slightly and narrowly decurrent on the
stem, margins entire or the upper part faintly and distantly toothed
especially in the leaves towards the apex ; posterior margin more
or less straight, reflexed; teeth l-celled. Upper cells 18-22 p,
basal cells up to 35-45 px 20-28 g, walls thin, trigones distinct.
Bracts similar to the leaves but larger and distinctly toothed,
. teeth all alike, 1-3-celled. Perianth only slightly exserted, in-
flated in the lower part, laterally compressed in the upper part,
mouth wide, oblique, truncate or shortly bilobed, lobes usually
toothed, the testh in older condition often disintegrated. -

Plate XX, figures 1-7.

Hab. On soil.

Distrib. Chamba-Barmaur Road,

69. Plagiochila sp. B.

Sterile, medium or large, robust, deep brown or greenish
brown. Stem dark brown below, brown above, 6-8 cm. long,
sparsely branched. Leaves erecto-patent, imbricate, agymmetrical,
ovate, up to 26 mm. long and up to 2 mm. broad at the base,
hase narrow, antical basal portion longly dé@%x’-gﬁ% on. the stem,
postical ampliate, rounded, usually crossing the stein, reflexed,
natrowly decurrent on the stem, antical margin rolled inwards,
straight or slightly concave, usually entire, sometimes, however,
with a few %eeth, postical margin rounded, entire at the base, rest
with 8-10 spines, spines coarse, long and short irregularly mixed.
- Upper cells 18-25 p, walls slightly thickened, trigones distinct ;
basal cells 834-51 jx 20-30 p, walls thick, trigones large, nodulose.

Plate XX, figures 8-13. .

Hab. On rocks. e

Distrib. Mussoorie ; Kumaon; Simle; probably also from

Dalhousie-Chamba Road,
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Note—The teeth of the leaves on the older hranches are
nsually not distinet. They get broken and disintegrated but they
are perfectly conspicuous on the well-developed leaves of the
younger branches,

The following species of Plagiochila have heen described by
Stephani but have not been seen by us.

70. Plagiochila himalayensis St.
Plagiochila himalayensis St., Sp. Hep., Vol. II, p. 331 (1903).
Dicecious, medium, rigid, yellowish green, densely caspitose.
Stem up to 4 cm. long, simple or slightly branched, strong, fleshy
and fragile. Leaves 2 mm. long, approximate, decurved-homo--
mallous, strongly concave, slightly decurrent on both sides, posti-
cally ampliate, reflexed, slightly covering the stem, quadrate-
- rotundate, antical margin almost straight, entire, postical semi-
circularly curved from the base, entire or upper portion with a
few teeth, apex broad, {runcate or retuse, angulate or entire.
Upper cells 27 g, trigoneg large, basal 54 p X 27 g, trigones much
thickened. Bracts similar to the leaves, upper portion dentate,
teeth remote, strong, short, acute, strongly spreading. Perianth
half exserted, ohovate, slightly compressed, mouth strongly trun--
cate, regularly toothed, teeth small, acute.
Hab. Western Himalaya, Bashar (Gamble); Kashmir,
Tragbal Pass (Duthie, 9,000 ft.).

71. Plagiochila Duthiana St.

Plagiochila Duthiana St., Sp. Hep., Vol. II, p. 331 {1903).

Sterile, medium, low, strong, yellowish green, dense depresso--
c@spitose. Stem up to 2 em. long, thick, green, simple, decurved.
Mature leaves 25 mm. long, approximate, obhquely spreading,
angle 45°, slightly decurrent on both sides, margins highly re-
volute, subcylindrical, postical ampliate, covering the stem,
lower portion of the antical margin almost entire, above armed,
rest subcircular, entire. Upper leaves similar, somewhat smaller,
above often decurved. Upper cells 18 p, trigones narrow ; basal
54 px 27 p, walls thick,

Hab. Kashmir (Duthie, 9,000 ft.).
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72, Plagiochila cavifolia St.

Plagiochila cavifolia St., Sp. Hep., Vol. II, p. 332 (11,903}‘

Sterile, small, low, green, dense, depresso-caspitose. Stem
up to 2 em. long, simple or rarely with a few branches, base with
rhizoids, upper procumbent. Leaves 2 mm. loiag, imbricate, an-
tically and postically decurved, to about the middle and thence
strongly econcave, subinflated, subecir¢ular, hardly decurrent,
postical ampliate, broadly covering the stem and denticulate at
that +place, rest entire. Upper cells normally 27 p, irregular,
occasionally much smaller ; basal 45 u x 27 p; trigones everywhere
small, acute,

Hab. Kashmir, Sonamerg (Duthie).

73. Plagiochila Gollani St,

Plagiochile Gollani St., Sp. Hep., Vol. I, p. 368 (1803).

Sterile, medium, olive green or brown, subflaceid, commonly
mixed with mosses or densely caspitose, terrestrial. Stem up to
7 em. long, thin, weak, brown, simple or upper portion fascicled
with a few branches, branches long spreading. Leaves imbricate,
3 mm. long, obliquely spreading, angle 67°, briefly decurrent on
both sides, postical ampliate, broadly covering the stem, recurved,
ovate-trigonous, symmetrical, base ampliate, apex. as broad, an-
tical margin almost straight, entire or apical half -with a few minute
teeth, postical at the base semi-circular, slightly arcuate, slightly
dentate, teeth below 12, short, broadly triangular, acute, strongly
gpreading, apex subtruncate with 5 equal teeth, teeth similar,
slightly attenuated, sharp Leaves on the branches as long as
‘those on the stem but strongly spreading, apex half as bread ds
the base, postical very slightly ampliate, covering the stem, both
"margins almost entire, postical margin at the apex dentate-spinose.
Upper cells 27 u, trigones small, acute ; basal 54 p.X 27 p, thigones
large, acute.

Hab. Himalaya, Mussoorie (Gollan, Duthie).
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74. Plagiochila grata St.

Plagiochila grate St., Sp. Hep., Vol. VI, p. 160 (1918).

Sterile, large, slender, rigid, yellowish, becoming brown with
age ; dense depresso-cwmspitose on bark. Stem up to 7 cm. long,
with regular long branches, branches 3 cm. long, simple, upper
ones slightly smaller. Leaves close, obliquely spreading, can-
aliculate-concave, ovate-trigonous, 35 mm. long, 2:75 mm. broad
above the bage, asymmetrical, upper margin at the base rotundate
and almost straight above, regularly shortly dentate, lower margin
slightly arcuate, with a few teeth below the apex, apex obtuse,
arcuate, Upper cells 18 px 18 y, trigones nil; basal 36 4 x 27 u,
trigones small.

Hah. 8imia (Long).

75. Plagiochila nana St.

Plagiockila nana St., Sp. Hep., Vol. VI, p. 188 (1918}).

Sterile, small, rigid, }ellowish red, forming cushions on bark.
Stém up to 2 em. long, thick, strong, with a few long branches,
branches frequently fasciculate. Leaves imbricate, ohliquely
spreading, strongly concave, subinvolute, ovate-trigonous, 3'5 mm.
long, 2'75 imm. broad at the middle, asymmetrical, inserted by a
small base, antical base shortly decurrent, upper margin strongly
arcuate, upper portion straight, regularly shortly dentate, lower
margin almost straight, in the lower part entire, upper similarly
dentate, apex 0'75 mm. broad, emarginate-bifid, lacinz small,
triangulate, minutely denticulate, spreading. Upper cells 18 xx 18
u, basal 36 4 %18 g ; trigones large.

Hab. Simla, (Long).

Gola (Atti della R. Accad. delle Sei, di Torino, Vol. XLIX,
1914) has reported Plagiochila asplenioides Dum. from Kashmir,
but we have not seen this. The following description is after
Stephani (Sp. Hep.,, Vol. II, p. 319).

76. Plagiochila asplenioides (L.) Dum.

Jungermannia asplenioides L., Sp. Pl II, 1597,
Plagiochila asplenioides (L.) Dum., Rec. d’obs., p. 14 (1835).
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Dicecious, latge or very large, robust, green, jmore or less
-densely tufted on ground. Stem up to 20 e, long (usually 4-5
-cm.) more or less branched, strong and rigid, lower p‘ortion brown,
apex decurved, with numerous descending hranches. TLeaves
imbricate or remote, 3 mm. long, obliquely spreading, angle 58°,
distichous, margins decurved, concave, subsymmetrical, broadly
-obovate, postical base slightly ampliate, covering the stem, denti-
-culate along the whole margin, teeth approximate, small, usunally
2-celled, numerous, upper cells 18 p, frigones small ; basal 36 ;% 18
4, ftrigones large. Bracts larger than the leaves, suborbicular,
lower portion entire, rest similarly armed. Perianth semi-exserted,
-.compressed, obcuneate, mouth broadly trundate, irregularly denti-
-culate, capsule long-pedicelled, oval. Spores brown, 12 . Elaters
concolorous, bispiral. Andreecia intercalary, short, bracts 6-7
pairg, closely imbricate, above the middle denticulate.

Hab. Kashmir,

XVI. LOPHOZIA Dum.

Lophozia Dum., Ree, d’obs., p. 17 (1835).

Plants small t0 large, cespitose, generally more or less brown.
Stem prostrate or ascending, more rarely erect, simple or slightly
branched, frequently with sub-floral innovations.” Rhizoids long,
hyaline. Leaves alternate, succubous, obliquely inserted, young
leaves semi-erect, adult ones more or less spreading, coneave,
generally 2-lobed, in some 3-many-lobed. Dicecious or monecious.
Andreecia terminal or intercalary, bracts saccate at the base, fre-
-quently with an additional antical tooth or lobe. Involucral bracts
nearly always larger than the leaves, generally more lobed and fre-
quently dentate, Perianth longly exserted, ovate to. cylindriecal,
nearly always plicate above, contracted at the apex, in a few with a

“beak. Capsule longly pedicellage, oval, the inner layer of wall with
semi-annular thickenings. Spores small, rough. Elaters bispiral.
-Gemmee frequent, usually angular.
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Key to the species,

Lobes toothed to spinous . .. L. ineisa
{ Lohes not toothed, apex rounded or acute .. 2
Lobes 2 . . .« L. alpestris
{LobesS . . .. Losp

77. Lophozia alpestris (Schleich.) Evans.

Jungermannia alpestris Schleich., Hist. Musc. Hep. Prod., p. 80
(1815).
Lophozia alpestris Evans, Rhodora, p. 181 (1901},

Sterile, small, in dense tufts, simple or sparsely branched at the
base. Stem brownish, 10-15 mm. (sometimes 20 mm.) long. Rhi-
zoids long, hyaline, numerous, from the ventral side of the stem.
Leaves imbricate, patent divergent, concave above in the young
condition but margins often reflexed in the older condition, trans-
versely inserted by a broad bage, encircling half the stem, auriculate
and undulate on both sic?s, suborbicular, up to 2 mm. in dia-
meter, usually shortly 2-lobed, notch triangular, shallow, lobes
divergent, apex rounded or obtuse. Upper celis 14-18 pn, walls
and trigones uniformly thickened, basal 45-54 nx14-18 g, walls
rather thin, trigones not conspicuous ; spherical clusters of dark
brown gemmsz on the tips of the lobes of the leaves just below the
apex. Gemmae 2-celled, upper cells usually rounded, lower obovoid.
Amphigastria. absent,

Plate XXI, figures 1-5.

Hab. On the banks of streams, etc.

Distrib. Zanskar, 14-15,000 ft. ; Gurdhar Pass, 14-15,000 ft.

78, :Lophozia incisa (Schrad,) Dum.
Jungermannia incisa Schrad., Syst. Samml-Krypt—Gew. 2, p. 6
(1796). -
Lophozia ineise Dum., Bec."&’obs., p. 17 (1835).

Dicecious, in compact dark brown depressed patches. Stem
dark brown, short and thick, up t¢ 15 mm. long, usually smaller,
simple or sparsely branched. Rhizoids long, numerous, extending
up to the apex of the stem, brownish. Leaves almost transverse,
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quadrate, up to 1-50 mm.x 125 mm., half embracing the stem,
opposite above and then fused antically, imbricate, lower leaves
lax, alternate, subcomplicate, wavy, unequally bilobed, the upper
plicate-crispate often forming a‘bud at the apex of the stem, nsually
shortly 3-lobed, lobes sometimes obscure, usually spinous, toothed,
teéth long, unicellular. Upper cells 25-36 p, basal up to 50 px 25 g,
walls thin, trigones prominent. Amphigastria absent. Gemmz
on the margins of the lobes. ’

Plate XXI, figures 6-9.

Hab. On moist rocks.

Distrib. Abhoas-Silrundi Road, 10,000 ft. ; Zanskar.

79. Lophozia Sp.

Sterile. In loose brownish tufts. Stem wup to 2 cm. long,
dark brown, procumbent or ascending, sparsely branched. Rbhi-
zoids numerous, dense, colourless, extending up to the apex of the
stem. Leaves smaller below, becoming gradually larger above,
imbricate, patent, concave, almost transversely inserted, antical
base ampliate, half encircling the stem, asymmetrical, broader
than long, up to 225 mm. broad and up to 1'5 mm. long, con-
spicuously longitudinally folded in the outer half, margins in the
lower part of the leaf a little wavy, usually unequally 3-lobed,
lobes (sometimes obscure) rounded or with a short tooth at the
apex. Cells rounded, upper and median cells 18-26 ., basal cells
longer up to 43 wx18 g, walls thln trigones large, nodulose,
Amphigastria absent. -

Plate XXII, figures 1-3. ’

Distrib. Chamba-Pangi Road, Sidrundi, 10,000 ft.; Gurdhar

Pass, 14-15,000 ft,

Mr. Nicholson who examined these specimens thinks that it is
a new species.

The following species of Lophozia has been descrlbed by Gola

but has not been seen by us.
F

80¢ ‘Lophoz‘i_a, Piacenzai Golar ~

Lophozia Piacenzai Gola, Atti‘Della R. Accad. delle sci. di Torino,
Vol. XLIX (1914),

o -
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Dicecions, small, brown, cespitose, terrestrial. Stem up to
1 om. long, sparsely branched, branches frequently flagelliferous,
with sub floral innovations. Leaves obliquely inserted, arcuate-
recurved, subsymmetrical, oblong-rectangulate, postical base
slightly ampliate-rotundate, up to } lTobed, sinus rotundate, obtuse,
lobes broadly triangular, Upper cells 25 y, median 40 g, basal
50 X 22 g ; trigones large, acute; cuticle smooth or subpapillose.
Amphigastria small and always quite distinet, ovate, bifid to
about the middle, lobes acute; Involucral bracts and bracteoles
about twice as large as the leaves and amphigastria, rest similar,
the lobes. of the bracteole, however, with 1-2 teeth. Perianth
(sterile) 3 mm. long, ovate-campanulate, mouth truncate laciniate,
segments gemmiferous, Gemme at the tips of the sterile branches,
brownish, 2-3-celled.

~Hab. Kashmir.

# % — ¥ *

XVIL. JAMESQNIELLA (Spruce) Schiffn.
Jungermannie subgenus Jamesoniello Spruce, Jour. Bot., pp. 26-29

(1876).

Jameso-nielm Schiffn, in Engl, Und Prantl, Die Nat. Pflanzenf. I,
82 (1893).

\Plants medium or large, green, often reddish brown to purple.
Stem usually ascending or erect with the apex incurved, often
rigid, with sub-involucral innovations. ILeaves alternate, suc-
cubous, entire, obliquely inseried and almost semi-amplexicaul,
erect-connivent, ovate to subrotund. Amphigastria absent or
minute. Dicecious— Andreecia terminal or intercalary, bracts
saccate with an inflated antical lobule. Involucral bracts slightly
larger than the leaves, more or less laciniate, bracteoles large,
laciniate. Perianth (when fertile) longly exserted, oblong-ovate,
deeply pluriplicate in the upper half, somewhat contracted at
the wide mouth, mouth lobed,

81. Jamesoniella elongella (Tayl.) St.
Jfamgerma?mm elongella Tayl., Jour. Bot., p. 274 (1846).
Jamesoniella elongella St., Sp. Hep., Vol. II, p. 93 (1901).

6
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Dicecious, . medium, brown or purphsh brown, cespitose.
Stem prostrate or procumbent, up to 25 em. Iong, sunple or sparsely
branched, sub-floral innovations present. Rhizoids long, numerous,
Leaves on the sterile plants and on the basal portion of the fertile
plants secund on the antical side, oblique, closely imbricate, erecto-
patent, base broad, antical basal portion slightly decurrent, postical
non-decurrent, rounded, up to 1 mm. in diameter, entire, apex
rounded, truncate or with a shallow noteh. Leaves near the apex
in the fertile plants longer, squarrose-spreading, saccate on the
antical base, ampliate on the postical base. Upper cells 25-29 g,
basal cells 40-48 ux 25-33 p; walls thin, trigones large. Andrce-
cla terminal or intercalary, spicate, bracts 6-8 pairs, antically
saccate, directed towards the apex of the stem and closely ap-
pressed. Bracts more or less laciniate, often unequal ; bracteoles
laciniate. Perianth exserted, ovate, inflated, upper half plicate,
mouth shortly lobed, lobés ciliate, capsule longly pedicelled, ex-
serted, ovoid. Spores tetrahedral, dark brown, 12-15 g, smooth.
Elaters concolorous, 160-180 u, rather closely bispiral, spirals
thick, brown, - " |

Plate XXII, figures 4-9, -

Hab. On moist rockse

Distrib. Dalhousie ; Kumaon.

* * ¥ * I &

XVIII. SOLENOSTOMA 'Mitt.

Solenostoma Mitt. (1867); St., Sp. Hep., Vol. II, p. 46 (1901).
Aplozia Dam., Hep. Europ., p. 55 (1874).
Haplozia K. Mill., Rabh. Krypt. FL I, p. 535 (1909),

Plants small or medium, delicate or robust, caspitose, green,
reddish or brownish purple. Stem prostrate or ascending, seldom”
erect, simple or slightly branched, often with one, rarely two,
sub-floral innovations. Rhizoids numerous, hyaline. Leaves al-
ternate, succubous, obliquely or almost transversely inserted, more
or less spreading, rounded, oyate or oblong. Amphigastria usually
absent. Andreecia terminal or intercalary, spicate or hypogynous ;
bracts saccate, otherwise like the leaves, 1-3-androus. " Involucral

-
B
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bracts in one to several pairs, like the leaves, free or more or less
fused with the perianth at the base. Perianth clavate or cylindri-
cal, upper portion with a few folds, mouth narrow and more or
less tubular, crenulate. Capsule longly pedicellate, oval or sub-
spherical, wall of two layers of cells, the outer with nodular thicken-
ings, cells of the inner layer with semi-annular thickenings. Spores.
small, brown. FElaters short, attenuate, bispiral. -

Key to the species.

Leaves large, perianth tubulax .. . 8. breviflora
1 < Leaves not so large, perianth more or lef-;s
pyriform .. 2
Leaves non- decurrent close packed .o 8. crenulata
{ Leaves decurrent, not so close .. .. 3
Leaves semi-amplexicaul, squarrose .. 8. purpurota
{ Leaves not amplexicaul, patent .. .. 8. lanceolata

¥

82. Solenostoma lanceclata (L.) St.

Solenostoma lanceolata {L.) St., Sp. Hep., Vol. 11, p. 60 {1901).

Jungermannia lanceolata L., Sp. pl., 1527,

Jungermannia lanceolate Schrad., Samml. Lief. 2, p. 4 (1797).

Aplozia lanceolate Dum., Hep. Eur., p. 59 (1874).

Haplozia lanceolata (Schrad.) Dum.; Mull. Rabh, Krypt. FI. I,
p. 572 (1906).

Dicecious, cewespitose, in reddish brown patches. Stem pros-
trate, up to 2 cm. long, simple or sparsely branched, with sub-
floral innovations. Rhizoids in tufts, long, brownish. Leaves
alternate, obliquely inserted, imbricate, patent, recurved, sub-
orbicular or quadrate to oblong-ovate, up to 2 mm. long and 1-75
mm. broad, usually 1'5 mm.x 1:25 mm., antical base decurrent,
margin entire, apex rounded or truncate. Upper cells 24-28 g,
basal cells 50-60 1x 24-28 u; walls rather thin, trigones large
. and distinct at the base, small at the apex. Bracts like the leaves,
larger. Perianth cylindrical-clavate, exserted, not fused with the
bracts, suddenly contracted into a narrow erenate beak.

Plate XXIII, figures 1-3.
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Hab. On moist rocks.

Distrib. Alwas-Silrundi Road.

Note—The plant is said to be monceciols but we have not seen
any antheridia in our specimens. It is also said to bear gemms
on the stem apex and the leaves but we have not seen any.

83. Solenostoma crenulata (Sm.) St.

Jungermannia crenulatea Sm., Eng. Bot., pl. 1463 (1805).

Solenostoma crenulata St., Sp. Hep., Vol. I, p. 49 (1901).

Nardia crenulata Lindb., Bot. Notis., p. 167 (1872).

Aplozia crenulata Dum., Hep. Eur, p. 57 (1874).

Haplozia crenulata (Sm.). Dum., Mall. Rabh. Krypt. FL I, p. 538
(1906). '

Dicecious, small, in dense and extended patches. Stem
prostrate, about 10 mm. long, simple or sparsely branched, sub-
floral innovations present and often with many small-leaved
“branches in the same patch. Rhizoids long, hyaline, numerous,

extending up to the apex of the stem. Leaves alternate, more or - -

less imbricate, subsecund on the antical side, almost transversely
inserted, erecto-patent to patent, concave above, orbicular, up to
0-756 mm. %X 0'75 mm. (sometimes slightly broader than long), fixed
by a narrow base, anfical base slightly decurrent, entire, rounded.
Cellz 25-36 u, polygonal or oblong, marginal cells forming a distinet
border, walls rather thick, trigones absent or illdisﬁiiiég.‘_ 'éﬁdrmcia
terminal, bracts small, closely overlapping, ﬁ‘p&tq."‘s'-"ﬁairs. In-
volueral bracts like the leaves but larger and slightly fused with the
perianth. Perianth pyriform, #-3 exserted beyond the bracts,
upper contracted into a small mouth, 3-4-plicate, mouth denti-
culate.

Plate XXIII, figures 4-5.

Hab. On moist rocks.

Distrib. Kula Valley, 8-11,000 ft.

Note.—In these specimens the marginal cells are about the
sane size as the inner cells, being sometimes slightly larger and
at others slightly smaller. The outer walls of the marginal cells

~are in most cases thin, in other cases thick with very thick outer

K

-
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angles, In this latter case the radial walls are usually quite thick
and the trigones are distinct though small,

In the typical form of this species described by various writers
the marginal cells are said to be larger than the inner cells but in
var. gracillima in which the plants are brownish red and with
numerous smali-leaved branches the marginal cells are almost the
same size as the inner cells,

84. Solenostoma breviflora Sp. Nov.

Diwcious, in loose tufts of light green or dark brown colour,
mixed with mosses. Stem prostrate or ascending, 1-3 cm. long,
sparsely branched, lower portion leafless, sub-floral innovations
present. Rhizoids hyaline or brownish, in tufts, extending to the
apex of the stem. Leaves alternate, more or less imbricate, sub-
secund antically, erecto-patent to patent, but on smaller basal
branches rather lax and almost horizontal, transversely inserted,
suborbicular fo ovate up to 2 mm. in diameter, often less, antical
base hardly deciirrent, postical ampliate, margin entire, apex
rounded, often retuse. Upper cells 22-30 y, basal cells 70-125 p X
30-45 p; walls thick, trigones only slightly or not at all thickened.
Bracts like the leaves but larger, not fused with the perianth,
one of them folded over the perianth. Bractecle sometimes pre-
sent, small and narrow, fused with the perianth. Perianth cylindri-
cal to clavate, not exserted, subplicate in the upper part, often
winged on the postical side, mouth irregularly toothed or crenulate.

Plate XXIII, figures 6-10.

Hab, On rocks.

Distrib. Simla, 6-7,000 ft.

Note—In the brown specimens cell-walls are thickened and
trigones are present,

This species resembles closely 8. spherocarpa (Hook.) St.
[ = A plozia spheerocarpa (Hook.) Dum.] :

85. Solenostoma purpurata Mitt,
Jungermannia purpuraie Mitt,, Jour. Proe. Linn. Soec., Vol. V,
p. 91 (1860).
Solenostoma purpurate Mitt, ; St., Sp. Hep., Vol. 11, p. 51 (1901).
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Dicecious, in loose dark purple tufts, ' Stem up. .ito 2 cm. long,
simple, wiry, lower portion leafless, sub- floral mnovzrtlons present.
Bhizoids few, confined to. the hase. Leaves alternate, smaller
and distant below, slightly overlapping and becoming larger above,
obliquely inserted, patent, concave above, suborbicular, a little
broader than long, up to 1'50 mm. X125 mm., base cordate,
longly decurrent on both sides, very much so on the postical side,
margin entire, markedly revolute. Marginal and wupper cells
10-15 g, basal cells 27-47 p X 1522 x (many smaller) ; walls thin,
indistinct. Bracts larger than the leaves otherwise similar, slightly
fused with the perianth. Bracteole when present small, adherent
to one of the bracts. Perianth 3 exserted, clavate, subplicate
near the apex, mouth beaked, shortly lobed-denticulate. Spores
12-15 y, purplish. Elaters concolorous, bispiral, spirals thick,
broad, 80-130 .

Plate XX1V, figures 1-4,
Hab. Terrestrial.
Distrib. Silfrundi, 10,000 ft,

Note.—The plant agrees very closely with the description given
by Mitten though his description as usual is very brief. Stephani’s
amplified description of this species is, however, a little different.
Mitten says that the leaves are orbicular whilé Stephani says cor-
diform, ie. the apex distinctly narrowed from a broad base,.In
our specimens the leaves are dlstmct]y orblcular Thelgﬂs a
little difference bhetween the size of they ells a5~ as_given by
Stephani but it is not very marked.

* * * * %

XIX., JUNGERMANNIA L. Ex. parte.

Eucalyx Breidl., Mitt. Nabt. Ver. Steierm., p. 291 (1893); Mac.
Stu. Hand, of Brit. Hep., p. 134 (1926). ,
Plants small or large, prostrate or erect, with numerous
rhizoids, frequently stoloniferous, rhizoids generally purple, occa-
sionally hyaline. Leaves entire. Amphigastria- absent, Andree-
cia long, spicate, bracts saccate at the base, squarrose-recurved
above, di-androus. Involucral bracts larger two to many pairs,
coalesced with the perianth or free. Perianth more or less ampliate,
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upper half plicate, contracted, mouth lobed or setulose, rarely
broadly open. Capsule globose or oval, cells of the inner wall
with semi-annular bands. Spores small. Elaters small, attenuate,
bispiral, ligulate,

Key to the species. u
Leaves plano-distichous .. oo J humilis -
{ Leaves patent to horizontal .. .. 2 -
) { Bracts fused with the perianth ., .. J. oblongifolia
~ | Bracts not fused with the perianth oo L viridis

Note.—This genus is exceedingly like Selencstome, but differs
in the form of the perianth.

86. Jungermannia oblongifolia Sp. Nov.

Dicecious, smally in compact patches, mixed with other liver-
worts. -Stem simple or sparsely branched, ascending, up to 15 mm,
long. Rhizoids numerous, long, extending up to the apex of the
stem, I'those near the apeg hyaline, Leaves subsecund, alternate,
imbricate, obliquely ingerted, patent-divergent to horizontal,
concave ahove near the base, usually decurved in the apical half,
asymmetrical, oblong to oblong-ovate, up to 1'5 mm. x 1-00 mm.,
base broad, antical decurrent, postical not so, margin entire, apex
rounded, sometimes with a slight notch. Upper cells 25-32 p,
basal 43-60 % 25-30 g, walls thin, trigones distinct. Andreecia
intercalary, bracts 4-6 pairs, saccate at the antical base otherwise
similar to the leaves. Braects slightly larger than the leaves,
otherwise similar. Perianth lanceolate, exserted, lower [ adnate
to the braets, 3-4-pluri-plicate to the base, mouth narrow, bilobed,
lobes again lobulate-toothed.

Plate XXIV, figures 5-10.

Hab. On moist soil and rocks, _

Distrib.  Silrundz, 10,000 ft,

37. ]'ungern"lannia viridis Sp. Nov.

Plants small, in loose green patches. Stem about 1 em.
long, flaccid, prostrate, simple or sparsely branched. Rhizoids
numerous and purple at the base, hyaline above. Leaves lax or
slightly “imbricate, obliquely inserted, antical base slightly
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decurrent, postical not so, patent to almost hori'_zlonta,l, suborbicular
to oblong-ovate, up to 1'5 mm.x 10 mm., margin entire, apex
rounded, decurved. Upper cells 20-32 p, basal 70-100 n x 25-35 a0,
many smaller ; walls thin, trigones absent in the upper part and
distinet in the lower part. Andrecia intercalary, bracts 4-6 pairs,
saccate at the base. Involueral bracts like the leaves bhut much
longer, erect, in the lower part, spreading above, enclosing the lower
1 of the perianth but not fused with it. Perianth exsgerted, lanceo-
late, triplicate, mouth narrow.
. Plate XXV, figures 1-4.

Hah. On moist soil.

Distrib, Dehra Dun, 2,000 {t.

Note—The plant is very similar to' Jungermannia oblongifolia
but it is more lax in habit and is especially distinguished by the
free perianth which is merely enclosed by the bracts at the base
whereas in the other species it is fused with the bracts in the lower
part. ‘

© 88. Jungermannia humilis Sp. Nov.

[}

Sterile, small, in dense green patches. Stem up to 2 cm.
long, slender, sparsely branched. Rhizoids scanty, long, hyaline.
Leaves imbricate, plano-distichous, almost longitudinally inserted
by a long base, antical decurrent, postical not so, semi-circular,
up to 1'25 mm. x 10 mm., margin entire, apex rounded. Upper cells
30-40 g, basal 60-80 u X 40-60 ., walls thin, trigones absent.

Plate XXV, figures 5-7. ‘

Hab. On soil on the sides of drains,

Distrib. Lahore, Amritsar.

Note.—This species comes to the lowest altitude and is the
only foliose species occurring in the plains.

E™

The following species of Jungermannia have been described
by Stephani but have not been seen by us.

89. Jungermannia Duthiana St.
Jungermannie Duthiana 8t., Sp. Hep., Vol.-IT, p. 71 (1901).
Moncecious, hypogynous, medium, yellowish green, densely
cwspitose, on bark. Stem up to 10 mm. long, erect, slightly

L
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branched, sub-floral innovations rare. Leaves remote, strongly
concave, ascending, suborbicular. BMarginal cells 18 g, subapical
cells 27 p, median cells 30 X 27 u, basal 54 pXx 27 u; trigones
small in the upper portion, absent from the basal portion. Perianth
large, exserted, clavate, upper half 3-4-plicate, mouth small, con-
tracted, dentate. Bracts two, fused with the base of the perianth,
strongly concave and slightly spreading, Male bracts two or three
pairs, similarly concave and slightly spreading, mon-androus,
antheridia. globose, pedicel thick. Pedicel of the capsule 12 mm,
long and strong, capsule oval. ~ Spores 22 u, rust-coloured. Elaters
concolorous, strongly attenuated, bispiral, spirals ligulate, densely
twisted.
Hab. Kashmir (Duthie).

90. Jungermannia tenerrima St.

Jungermannia tenerrima St., Sp. Hep., Vol. VI, p. 94 (1917).

Diecious, mediym, pale green, flaceid, terrestrial, dense
depresso-csespitose. Stem up to 2 cm. long, branched, branches
" long, stoloniferous, few, Leaves contiguous, more or less spreading,
thin, plane, ovate, 2-75 mm. long and 2'5 mm. broad in the _m'iddle,
apex obtuse, inserted by a broad base, entire. Upper cells 54 p x 36
., basal 90 p x 45 4, trigones absent. Amphigastria absent. Bracts
appressed, free, } shorter than the perianth, ovate, 3-5 mm. x
2-75 mm,, apex crisp, rest entire, bracteoles absent. Andrcecia
not seen. Perianth large, cylindrical, 3 mm. long and 2 mm. broad,
apex slightly narrow, truncate, pluriplicate, entire.

Hab. Himalaya, Mussoorie (Gollan).

#® * * Tk *

XX. SOUTHBYA- Spruce; -
Southbya Spruce, Ann, Mag. Nat. Hist., Ser. II, Vol. III, p. 501
(1849),

Plants small, cespitose or among mosses. Stems decumbent,
simple or slightly branched with numerous long rhizoids. Leaves
opposite, obliquely nearly transversely inserted, succubous, closely
imbricate, contignous or slightly connate at the antical base,

-
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roundish to oval, entire. Amphigastria s,bsenq;l‘ Involucral bracts
erect, highly connate, free margins erose or.dentate. Bracteole
ovate-lanceolate, fused with the bracts or nil.l. Perianth shorter
than the bracts, concrete with them in the lower part, the mouth
wide, lobed or dentate. Capsule oval, globose, 4-valved to the
base, valves with semi-annular bands.

This genus even when sterile can be easily d_lstlngmshed from
Solenostoma and Jungermannia by its opposite leaves.

Southbya Gollani St. has been described by Stephani from
Mussoorie but has not been seen by us. '

9. Southbya Gollani St.

Southbya Gollani St., Sp. Hep., Vol. IIL, p. 37 (1906).

Diwcious, small, delicate and fragile, brown, dense caspitose
or mixed with mosses. Stem up to 10 mm. long, prostrate, simple,
with sub-floral innovations. Rhizoids from the under-surface.
Leaves small, opposite, erecto-connivent, antical base contiguous
or slightly connate, rest subrotund, entire, thin. Upper cell':i;
18 u, basal twice as long, walls thin. Bracts gradually larger,
uppermost fused together forming a tube, margins crisp, entire,
Bracteoles rudimentary or absent. Perianth? Capsule longly
pedicelled, globose, to about the base dehiscing into four valves,
valves with semi-annular hands.

Hab. Himalaya, Mussoorie, Nan T?ba 10,000 ft.
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SUBORDER Anacrogyna.

Gametophyte generally a thallus, sometimes with stem and
leaves. Sex organs on the dorsal side. Archegonia in groups.

Fammwy IX. CALOBRYACEZ.

Stems erect, arising from a fleshy rhizome-like basal portion,
Leaves arranged radially and more or less regularly in three
rows, simple. Rhizoids absent. Female inflorescence on the
upper part of the stem, without any involucre. Calyptra large,
cylindrical. Capsule cylindrical, the wall of one layer of cells
except at the apex, with longitudinal annular thickenings. Ela-
ters bispiral. - ’

Not represent-ed%by any species in this area.

Famiy X. CODONIACEZA.

Thallose, foliose or forms intermediate between them. In
the folilose forms leaves in two rows, parallel to the stem or obliquely
inserted and succubous, simple. Rhizoids always present. Male
and female inflorescences scattered on the dorsal side or in groups..
Archegonial cluster surrounded by an involucre. Capsule usually
with a long seta, globose {oval in Blasia), dehiscing to the base
by four valves or irregularly ; the wall usually of two layers of
cells (four in Blasia, Treubia), well-developed fibrous bands being
usually present on either the outer or the inner cells or on both.
Elaters adherent to the base or apex.of-the_capsule or partly free,
more rarely alfogether free, 2-4-spiral.

Key to the genera.
With leaf-like lobes .. . .. 2
Wholly thallose .. .. .. 3
. { Nostoc colonies in the thallus .. .. Blasia
- { No Nostoc colonies .. . .. Fossombronia:
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{ Dorsal lamellse present 1\ Petalophyllum
"No dorsal lamella - e 4
d { Apical tubers present .. ] Sewardiella
No apical tubers - oo .- 5
- { Antheridia in pits, no bracts - .. Pellia
' g Antheridia superficial, bracts present .. Calycularia
* * * * *

XXI. TFOSSOMBRONIA Raddi.

Fossombronia Raddi, in Atti Soc. Ital. Mod. 18 (1818).

Stem creeping, simple or dichotomously branched, flattened
above and strongly arched below, with long, mostly violet-coloured °
smooth rhizoids. Leaves green, in two rows, succubous, obliquely
inserted and decurrent, generally broader than long, with irregularly
sinuate- and usually lobed margin, base more than one cell thick,
rest 1-layered, cells large, thin-walled. Antheridia orange yellow,
accompanied by bracts, on the dorsal surface of the stem near the
insertion of the leaves, Archegonia singly on the dorsal surface
of the stem at the bases of the leaves. Each on fertilisation be-
coming enclosed in a perianth. Perianth with a wide lobed mouth
and narrow base, often longitudinally plicate, frequently incised
to the base. Calyptra pyriform, thick a.t the base. Capsule
shortly pedicellate, globose, dehiscing 1rregularly or imperfectly
by four-valves. Wall of two layers of cells, the inner layer with
{requently incomplete bands. Spores la,rge, roundea ‘ttrahedral.
Elaters short, bi- or tri-spiral. - K " = 3 P

02. Fossombronia himalayensis Kashyap.

Fossombronia himalayensis Kashyap, New Phyt., Vol. XIV, p. 4
(1915). ‘
Fossombronia Levieri St., Sp. Hep., Vol. VI, p. 74 (1917).
Moneecions or dicecious. Plants ceespitose among -grass or
moss or singly on moist rocks, small and compact in foriner places
butsopen and longer in latter places, two or thre® times branched,
branches up to 6 mm. long. Rhizoids usually violet, sometimes
hyalirie, Leaves oblong, wavy, ascending, overlapping to about

-
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3 of the length, outer margin irregularly and indistinctly toothed.
Perianth with wavy margin, sometimes split to the base along one
side. Seta up to 5 mm. long, often very short; capsule usually
exserted. Cells of the outer layer of the capsule wall with thin
walls, those of the inner layer with U-shaped bands on the inner and
radial walls near the apex but only simple bands on radial walls
at other places. Dehiscence by separation of the apical portion.
Spores brown with furcate high lamellze, sometimes forming a few
reticulations, 40-50 x in diameter. Elaters brown, laxly bi- or
tri-spiral, 100-140 g long.
Plate XXVI, figures 11-15,
Hab. Moist rocks or among grass and moss.
Distrib. Common. Outer Himalayas, Ravi wvalley; Simla,
' ete. ; Kumaon, Mussoorie, ete. 5,000-7,000 ft. ;
Lahore, rave ; Jawola-mukht (Devi Dyal); South
India, Nilgiris (Rangachariar) ; Bombay, Panchgani
(Blatter).
© Note—Towards tlfe end of the season the apex of the plants
"ceases to form the leaves, bends downwards and becomes thickened.
These apical tubers are thus borne on cylindrical stalks and remain
buried in the ground during winter. They grow out into new
plants next spring.
n

* * Co® * *

XXII. SEWARDIELLA Kashyap.

. Sewardiella Kashyap, New Phyt., Vol. X1V, p. 5 (1915).

Dicecious. Plants thallose, simple or forked, occurring in:
thick patches on rocks or singly among grass and moss in shady
places. Thallis winged, wings attenuated, directed upwards.
Dorsal surface concave. Midrib thick, ~projecting ventrally, flat
above and rounded below. Ventral surface usually with minute
red scales in two rows. Wings many-layered at the base, gradually
becoming thin and l-layered throughout the greater portion,
ascending, margin wavy. Male and female plants similar. An-
theridia in a cluster on the dorsal side of the midrib mingled with.
a few bracts. Archegonia in a cluster on the dorsal side. Perianth

-
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bell-shaped, margin lacerated into numerous processes, often spht
at one or more places up to the hase, many-‘layeréd at the base,
I-layered above. Calyptra thin, 1-layered. Sporogonia one or
more in each perianth ; foot small; capsule included or slightly
exserted, Capsule wall 1-3-layered; inner layer with thick bands.
Spores reticulate-lamellate. Elaters bi- or tri-spiral; no fixed
-elater-like cells anywhere in the capsule.

a

03: Sewardiella tuberifera Kashyap.

Sewdrdiella tuberifera Kashyap, New Phyt., Vol. XIV, p. 5 (1915),
Diecious. Thallus up to 10 mm. long and 12 mm. broad,
-often once forked, arising from a thick base and ending in a wingless
stalked tuber at the apex, the apical wing]e§é portion often forked,
midrib mycorrhizal, thick, projecting ventrally, rounded below.
Ventral surface usually with minute red scales in two rows. Wings
often unequal, many-layered at the base, gradually becoming
‘thin, one-layered throughout the greater portion, ascending, margin
‘wavy ; upper surface of the thallus concave. Antheridia on the
midrib, each, antheridium globular, on a short stalk ; bracts few,
scattered between the antheridia. Perianth bell-shaP&ly margin
lacerated into numerous narrow processes ; calyptra thin, 1-layered.
Sporogonia 1-3, sometimes more, in each pexj"ia,r}sh; foot small,
seta up to 126 mm. long, capsule 1-1-3 mn1. infdiameter, in-
cluded or slightly exserted. Capsule wall 2-3-layeved ; the cells
of the outer layer usually thin-walled, some,t_iqr‘l‘_lés*-with. thick bands
on the radial walls ; cells of the inner layer with U-shaped bands
-on inner and radial walls or only simple bands on the radial walls,
Sporeg reticulate-lamellate, less than four reticulations in the
diameter, 40 u.  Elaters bi- or trispiral, 300-400 p; no fixed

elaters at the base or elsewhere, s
Plate XXVI, figures 6-10. ;
Hah. In large patches on moist rocks, occasionally singly

amoNg IOSs Or grass. o

Distrib, Common at 5,000 to 7,000 ft., Musseome, Simla, ete.

Note—Towards the end of the season the plant forms apical
‘tubers like ggssombmnia himalayensis. 'The thick tubers are

- -
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borne on cylindrical stalks, are covered by small red scales and
remain buried in the soil during winter. When the tubers ger-
minate next year the scales are carried on the under-surface of the
plants but are naturally restricted mostly to the posterior part of
the plant. The tuber-bearing portion often forks and sometimes
the whole plant is forked, each branch bearing a tuber at the apex.

The plant is closely allied to Fossombronia himalayensis”™
not only as regards tuber-forming habit but in the position of the
sex organs, the perianth and the structure of the sporogonium.
As a matter of fact, the only difference between the two genera is
that, whereas, in Fossombronia the wing is divided into lobes (leaves),
in- Sewardiella it is entire. Sewardielle may be said to be a con-
densed Fossombronia. The plant may well be put in the genus
Fossombronia if the same procedure is followed in the other Anacro-
gynous Jungermanniales, and the difference between an entire
and a lobed wing (leafy stem) is not considered to amount to a
generic difference.

The plant can be ea%ily recognised by its midrib raised up
in the middle and bent down both anteriorly and postériorly, and
ascending wings. From the apical tuber, which lies buried under-
ground, the plant on gerniination begins to grow upwards, then grows
horizontally for a short distance and ultimately bends down to
form a new tuber. The midrib in this way forms a characteristic
bend with the concavity downwards. Several such bends may be met
with in the same plant behind one another indicating several years’
growth, but the wing, naturally, disappears in the older plants.

. In the young condition the plant is exceedingly like the
tuberous prothallus of Gymnogramme leptophylla, a fern, which is
sometimes met with in the localities where this plant grows.

The perianth arises in the form of several bracts, which do not
grow simultaneously. Gradually the bracts fuse and all of them
are then carried upwards by basal growth. Sometimes fusion
cannot take place at one or two places, the bracts being at a dis-
tance from each other. In such cases the perianth shows one or
two splits extending to the base. As the bracts do not arise in a
regular ring but some towards the outside and others towards the
centre nearer the archegonia we find that in the ripe perianth
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these may be fused to both the inner and the outer surface of the
perianth. Sometimes the number of these bracts is g0 great tha,t
the perianth has the appearance of a double flower.!

The morphology of the involucre and the perianth in the
Codoniacer requires further investigation, As pointed out above,
in the genus Sewardiells in the young condition, the archegonia
are surrounded by a number of braets, and these later on, by basal
zonal growth, are carried upwards and a more or less bell-shaped
gtructure is produced which has got these bracts on the margin
and often on the inner and outer surface also. The whole strue-
ture may as well be called an involuere. '

-

* #* % * *

XXIII. PETALOPHYLLUM Gottsche.

Petalophyllum Gottsche in Lehm. Pug. Pl VIIL, p. 29 (1844),
Plants small and slender with a short basal cylindrical stalk-
like portion and a fan-like expansion, simple or furcate, with
parallel erect lamellze on the dorsal surface. Antheridia scattered
on the dorsal surface, spherical, with a pedicel, accompanied by
scales. Archegonia in groups on the dorsal surface, surrounded by
scales and enclosed at maturity by the tubular perianth. Calyptra
free, large. Capsule rather shortly pedicellate, spherical, dehiscing
irregularly. Wall of three or four layers of cells, the inner with
incomplete annular bands. Spores retmulatedamellate Elaters

long, more or less attenuate, 2-3-spiral. —

94. Petalophyllum indicum Kashyap.

Petalophyllum indicum Kashyap, Jour. Ind. Bot. Soc., Vol. VII,
p. 14 (1928).

Dieecious. Plants simple or furcate, growing singly or in
patches of three or four, up to 12 mm. long and 7 mm. broad.
Basal portion cylindrical and wingless. Wing many-layered at the
base, gradually becoming one-layered, wavy along the margin.
Lamellee one-cell thick and 15-24 cells high, running outwards
and forwards from the midrib, not always parallel. Antheridia
in groups behind the apex, protected by scattered scales. Arche-
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gonia in groups of 4-7 on the midrib, protected by a bell-shaped
perianth with a lacerated margin, often with two or three splits along
the whole length. Sporogonia 1-4, usually one, in each perianth,
Seta usually 10-20 mm, long, sometimes very short, occasionally
up to 26 mm. Capsule 2 mm. in diameter, spherical, dark brown.
(Capsule wall usually 3-layered ; cells of the outer layer thin-walled,/
sometimes with thick radial walls ; those of the inner layers with
thick annular or sometimes semi-annular bands. Spores dark
brown, about 40 p in diameter, spherical, with a membranous.
wavy margin, reticulate-lamellate, 3-4 reticulations in the diameter,
reticulations pentagonal or hexagonal, 8-10 x, marginal wing
14-17 u. Elaters trispiral, lightly coloured, spirals very distinet,
brown and lax, 280-400 4 long, 8-10 p broad, simple or occasionally
branched, attennated towards both ends. A few elaters are short
and about 16 n broad.

Plate XXVI, figures 1-5.

Hab. Moist places.‘. ‘

Distrib. Lahore, Ravi baunk ; Bank of the Beas, )

© Note—At the end of the season the apex becomes thickened
forming a tuber and becomes buried underground. The dorsal
vertical lamelle easily distinguish this plant from other liverworts.

]
" * * * *

XXIV. BLASIA L.

Blasia L., Sp. PL, p. 11338 (1753},

Thallus several times dichotomously branched, with a broad
midrib passing into 1-layered lobes (leaves). Under-leaves in one
row on each side of the midrib. Leaf-auri¢les containing Nostoc
colonies present at the base of the lobes usually in pairs. Male
plants smaller, antheridia oval, with a short pedicel, immersed
singly in small chambers. Archegonia in a cluster, at first naked, the
fertilised one becoming enclosed by a fusiform thick involucre with
a constricted mamillate apex. Calyptra free, thin and membranous.
Capsule rather longly pedicellate, oval, with a collar at the base.
Dehiscence by 4, rarely 5-6 valves, Capsules wall of 3-4 layers

7
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of cells, those of the outer layer with thick radial |walls, those of
the inner layers smaller and tender, without bands and soon
becoming disorganised. Elaters bispiral, spirals often splitting,

A few rudimentary elaters fixed at the base of the capsule. Gemma
of two kinds. '

05. Blasia pusilla L.

Blasia pusilla L., Sp. P, p. 1138 (1753).

Diecious. Plants rather fleshy, dichotomously branched,
lobed, lobes (leaves) rather shallow, not extending to the midrib,
very leaf-like at the apex. Thallus up to 30 mm. long and up to
5 mm. broad. Midrib broad, projecting ventrally, gradually
passing into the wings, about 10 cells thick in the middle. Upper
and lower epidermal cells small, middle ones large. Under-leaves
in two rows, one on each side of the mldrlb distant, small, hyaline,
ovate to subrotund, irregularly toothed; peltate. Nosioc auricles
usually two at the base of each lobe. Nostoc colonies rounded or
oval, seen from the dorsal side through the thallus, appearing as
if embedded in the thallus. Star-shaped gemmsz generally
present behind the apex, easily detached and scattered. Flask-
shaped gemmé receptacles rare. Male plants smaller, antheridia
few, oval. Pedicel of the capsule 2 cm. long. Spores 33-43 p,
rounded, yellowish brown, granular. Elaters .paler in colour.

Plate XX VII, figures 1-4. ,'

Hab. Moist rocks. :

Distrib. Kulu (6,000 ft.), Nagar; Kumaon ; Ga;rhwal Gan-

gotri Road,

Note—The sterile plants resemble Anthoceros superficially
on account of the Nostoc colonies. They can be easily distinguished
by the star-shaped gemmea which are almost always present on
the dorsal surface just behind the apex. g

The plant is intermediate between the thallose and the foliose
forms. The lobes in the posterior part are quite shallow, but at the
apex they are very leaf-like. They are regarded as lobes or leaves
variously by different writers. - In addition to these lobes the plant
has other appendages on both the ventral and dorsal surfaces. On
the. ventral surface are the under-leaves and Nostoc auricles. On
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the dorsal surface are found two kinds of gemmse. Just behind the
apex naked star-shaped gemme are met with in almost all plants,
These scale-like gemma are loosely attached singly to the dorsal
surface behind the apex and are fixed at the base, unlike the
amphigastria which they resemble in shape but which are peltate.
The gemmsa begin to grow while still attached to the plant and
are usually detached in the form of a tuft. They are easily de-
tached and are seen scattered on the dorsal surface. Other gemmae
are met with in flask-like cavities on the dorsal side, Sometimes
archegonia occur in these receptacles along with the gemmuze.
We have so far come across no ripe sporogonia and the des-
cription of the sporogonium is after Macvicar and Stephani.

ES * * * *

e

T XXV. PELLIA Raddi.

Pellia Raddi, Mem. Soc. Ttal. Mod. 18, p. 49 (1820).

Thallus thin, prostrae, dichotomously branched, with a
broad midrib, slightly projecting below, gradually passing into the
wings ; wing many-layered towards the midrib, becoming 1-layered
towards the margins, Internal cells wider than the epidermal cells,
Scales absel}t; club-shaped mucilage hairs present at the apex.
Antheridia globular, shortly stalked, immersed singly in the cavities
on the dorsal side of the midrib in two to several rows. Arche-
gonia on the dorsal surface of the thallus in a pit surrounded by a
complete or incomplete {(open in front) tubular involucre, capsule
with a long seta, globular, wall two or more cells thick, dehiscing
by four valves up to the base. Spores large, germinating within
the capsule. Elaters 2- or 3-spiral, many fixed to the base of
the capsule, *

Note—All the three species of the genus are said € occur in
the Himalayas. Unfortunately fertile plants with ripe sporo-
gonia are rarely met with. P. calycing as described here is ex-
ceedingly common throughout the Western and the Kumaon
Himalayas from 5,000-8,000 feet. Pellia epiphylle is exceedingly
common in Sikkim and the Eastern Himalayas generally, being
very abundant round about Darjeeling on the road to Tiger Hill,
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etc. What locks like P. epiphylla has been met with occasionally
in the Western Himalayas, but we have not come across speci-
mens, which could be certainly referred to P. Neesiana.

Stephani does not mention the presence or absence of fibrous
bands as a distingnishing feature of the species, All the speci-
mens described here under Pellia calycine are without such fibres,
though the involucre in these forms is more like that described
by others for P. Neesiana.

' Key to the species (after Macvicar).
Thallus without fibrous bands on the cells
as seen in cross section of the thallus .. P.culycing
Thallus with brown bands, calyptra exserted,
inner wall of the capsule with bands . .2

" Moncecious ; involucre hood-like posteriorly,
2 wanting in front .. .. P. epiphylle
Diecious ; involucre complete, tubular .. P. Neesiana

96. Pellia calycina (Tayl.) Nees.

Pellie calycinag Nees, Hep. Eur. III, p. 386 (1838).
Pellia Fabbroniana Raddi, Mem. Soc, Ttal. Scient. Mod. 18, p. 49
(1818). .

Diceciouns. * Plants green, growing among moss and grass,
or in dense patches of overlapping individuals under flowing water,
dichotomously or more or- less pinnately divided, lobes.quadrate
to oblong-linear, about 5 mm. broad, often with a dark streak
along the mid-dorsal line, margin undulate, apex slightly noiched.
Midrib conspicuous, slightly projecting ventrally, gradually passing
into the many-celled lamina, which becomes one-layered towards
the margin, one-celled portion from a few to 15 cells broad, greatest
thickness in the middle about 10 cells, no thickened bands on the
cells, Antheridia conspicuous, in two or three rows on thé dorsal
side of the midrib. Archegonia in a cluster. Involucré tubular,
directed forwards, posterior wall long, anterior short, mouth shortly
irregularly dentate, Calyptra included. Seta long, pellucid. Outer
layer of the capsule wall with nodular thickenings at the angles,

-
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innermost layer without thickening bands. “Spores 56-77 x in

diameter. Elaters vermiform, 10-12 p broad, 3-t-spiral. Elater-
bearers very long and slender, bispiral.

Plate XXVII, figures 5-6,

Hab. On moist soil among moss and grass, or actually
under flowing water.

Distrib. Exceedingly common in the Kumaon and the
Western Himalayas, becoming less frequent to
the west up to Kashmir, 5,000-8,000 ft., Mus-

- - soorte,; Kulu; Simle,; Dalhousie; Pangi; Murree;
Jummu, Paini Pass; Verinag; Kaghan Valley

(N.A. Qizilbash) ; Poonch {R. R. Stewart) ; etc.
The description of spores and elaters given above is after
Macvicar : Student’s Handbook of British Hepatics, p. 75 (1926).
Note.—The plant forms large patches of overlapping individuals
under flowing water, usually accompanied by Dumortiera hirsuta
and often by Co-nocephalzzin conicum. It can easily be recognised
from the former by its smaller size and lighter colour and from
the latter by the absence of reticulations, pores and scales. Tt
varies greatly in length, breadth and thickness of the lobes. In
very moist, and shady places the lobes are long, narrow and thin ;
in other places they are broader and thicker, with a conspicuous
dark mid-dorsal streak. During the growing season the plants
form a very characteristic tuft of small lobes at the apex owing to

the rapid and repeated dichotomy.

97. Pellia epiphylla (L.) Lindb.

Jungermannia epiphylla L., Sp. Pl 1602,
Pellia epiphylle Lindb., Hep. in Hib., p. 534 (1874).
Moncecious, in flat dark green patches, Thallus narrow at
the base, oblong or obcordate, up to 4 em. long and about 1 cm.
broad, entire or slightly undulate, midrib in section about 12 cells
thick, cells with thickening bands.. Involucre reduced to a pouch
open in front, lobed at the free margin. Antheridia on the dorsal
side along the middle in two or three rows behind the archegonial
cluster. Calyptra exserted, tubular. Pedicel of the capsule

L]



—_—

102 CODONIACER

hyaline, long. Capsule globose, wall of two or. Lhree layers of
cells, cells of the inner layer with semi-annular thickening bands
and those of the outer layer with nodulose thicke‘mings., Spores
80-100 p in diameter, oblong-oval, muriculate. FElaters very
long and thin, 8 p broad, bispiral, elater-bearers thick, 3-i-spiral,

Plate XXVII, figures 7-8.

Hab. On moist rocks, etc.

Distrib. Common in Sikkim Himalayas, near about Darjeeling ;

occasionally Western Himalayas.

" Note.—The description of the capsule, spores and elaters is
after Macvicar : Student’s Handbook of British Hepatics, p. 72
(1926).

98, Pellia Neesiana (Gotts;p’he) Limpr.

Pellia epiphylle forma Neesiana Gotische in Hedwigia, p. 69
(1867),

Pellia Neesiana Limprit, Krypt. F1. Schles., p. 329 (1876).

Diccious. In less extended patches than P. epiphylle, nearly
always tinged with dark red, especially on the midrib, translucent
towards the margin. Thallus rather narrower, more undulate
and of more equal width, less expanded and usually less lobed
‘at the apex ; in section about 12 cells thick in the middle with
interlacing thickened bands. Involucre formi:ng a short complete
eylinder, or occasionally split on the antical sidé, irregularly crenate-
lobulate at the mouth., Calyptra more or less exserted, seldom
included, cylindrical with expanded apex, roughened-with 2-celled
scattered hairs. Capsule, spores and elaters as in P. epiphyila.
Male plants generally growing with the female.

Plate XXVII, figures 9-10.

The above description is after Macvicar : Student’s Handbook
of British Hepatics, p. 73 (1926). , ’

e % * % % *

XXVI. CALYCULARIA Mitt. /

Calycularie Mitt., Trans. Linn. Soc., Vol. V, p- 122 (1860).
Dicecious. Plants large or medium, gregarious, prostrate,
light or deep green. Thallus dichotomous or innovating from ‘the
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apex, rarely so from the ventral surface, wings ascending, canali-
culate ; midrib rather broad, gradually passing into the wings.
Wings gradually attenuated from a thick base and one cell thick
towards the margins. Amphigastria always present, aggregated
towards the apex of the lobes, lanceolate or subulate. Andrecia
on the dorsal side of the midrib, bracts more or less aggregated,
each with one antheridium, erect, hood-like, apex lacerated. Arche-
gonia aggregated towards the apex on the dorsal side. Bracts
long, lanceolate, strongly laciniate or distantly spinous, united
at the base into a ring, Perianth large, broad at the base, in-
fundibuliform, campanulate or inflated-cylindrical, often with
longitudinal folds; opening broad, spinous or lacerated. Calyptra
large, base more or less thick, Capsule on a short pedicel,
brmdly oval, ‘wall many-layered, cells of the external layer small,
brown-and equally thickened, cells of the inner layers delicate.
Dehiscence by 4-7 valves. Spores small, papillate or echinate.
Elaters short, fusiform, ]s)isplral.

Key to the species.

Plants long, in tufts .. . C.orispula
P]a,nts short, compact and sohtary .. C. compacta

AN
F

99. Calycularia crispula Mitt.

Calycularia erispula Mitt., Trans, Linn. Soc., Vol. V, p. 122 (1860),
~ Dicecious. Plants large, strong, growing in tufts with mosses,
pale green, simple or branched, ventral shoots present, up to 20 mm.
long and 4 mm. broad, lobes broadly ligulate, margins crisped.
Midrib conspicuous from above, 15 cells thlck in the middle, broad,
projecting ventrally and gradually passing . "into the wings, wings
about half the width of the frond, flat. Amphigastria linear or
linear-lanceolate, ending in a few-celled filaments, with one- or
more-celled filamentous projections ending in rounded mucila-
ginous cells arising from the margin, Male plants smaller, androe-
cia dorsal and often covering the whole of the midrib, in several
rows. Antheridia short stalked, globular, in the axils of laciniated
scales which are often more or less confluent. Archegonia in
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a cluster on the dorsal side; each cluster rsumjoundegl by a number
of involucral scales both at the back and on the sides but not in
front, the involucral ring in front being completed by1 the upturned
amphigastria, Perianth large, infundibuliform, lower portion
* entire, thick, upper lacerated, thin. Calyptra delicate. Capsule
with a thick short seta, subglobose, spores 45-65 u, purple brown,
long echinate, bristles long, cylindrical, apex truncate. Elaters
up to 350 y, bispiral, or shorter (about 240 n) and thicker, some
elaters branched.
Plate XXVIII, figures 1-6.
Hab. Mixed with mosses. -
Distrib. Garhwal, Mussoorie, Gaurtkund ; Kumaon, Gangoli-
hat ; Dalhousie- Khajiar Road, about 7,000 ft.;
Darjeeling very common on the road from Ghoom
to Tiger Hill. The Mussootie gpecimens were
found by Mr. P. N, Mehra on the trunk of a tree.

Note.—In the young condition the archegonia are surrounded
by scales on three sides, i.e. posteriorly and laterally, being pro-
tected in front by the upturned amphigastria. In many cases
the posterior bracts are in several rows and extending for a con-
siderable distance behind the receptacle.

The perianth arises in the form of several bracts which
do not grow simultaneously. Gradually these bracts fuse and
all of them are carried upwards by basal growth. Moreover, in
many cases there are no bracts outside the perianthwhich make
one think that the involucre is absent. The proper thing wéuld
be to say that the fusion has effected all the bracts so that no
bracts are left free. Thus there is no hard and fast line between
the involucre and the so-called perianth, and the perianth is the
result of the fusion of all or most of the involucral bracts which
are carried up by basal growth.

The following few cases are of special interest in this respect :—

1. Tn one case there were two bracts attached to tle lateral
surface of the mature perianth, one in front of it and two or three
bracts absolutely free just behind the perianth.

2. .-I‘nfg.-ffother mature perianth two sporogonia of different

-
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ages were seen. Inside this perianth there were four free bracts
quite separate from the perianth and one of them was quite large
and actually separated the two sporogonia.

3. In another case behind a mature perianth were six
scattered bracts and inside the perianth were found three bracts
two of which arose from the base of the perianth and were not
attached to it and the third cne arose from the inner surface of
the perianth and was attached to it. (Compare with the develop-
ment of the perianth in Sewardiells.)

100. Calycularia compacta Kashyap Sp. Nov.

Diecious. Plants small, dark green, occurring singly among
moss and grass, slightly branched, with ventral shoots, 12 mm.
long-and up to 6 mm. broad. Rhizoids from the ventral surface
of the midrib, numerous, simple, yellowish, Midrib conspicuous
as seen from above, projecting below, up to 16 cells thick ; wings
thin, érisped, occasionally brenate, ascending, one cell thick through-
out their greater portion. Amphigastria long linear, bent towards
the dorsal side at the apex or merely filamentous, of a few cells
each (6-10 cells), Bracts on the male plants many, laciniate, with
long, linear or filamentous processes. Antheridia aggregated along
the midrib’ throughout the length of the plant, globular, shortly
stalked, accompanied by bracts. Bracts on female plants more
or less ovate, laciniate or occasionally simply acuminate. Perianth
erect, 1-2 mm. long, thick at the base, narrow below, broad above,
thin, plicate, mouth shortly lobed, lobes irregularly spinous, denti-
culate. Rest not~seen.

Plate XXVIII, figures 7-9.

Hab.  On moist earth among moss and grass, mixed with

Aneura indico. -

Distrib. Lahul, Kyelang, 11,000 ft.

Note—A small, delicate and very compact plant with very
closely crisped margins. Older parts of the midrib mycorrhizal.
Possibly a compact form of C. crispula adapted to the dry
climate of Fahul. Tn the present species the plants occur éingly
and not in tufts as in C. erispula. The plant grows up from a

L}
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eylindrical basal portion, then becomes horizontal, I!md at the end
of the season bends down again. .

FamiLy XI. BLYTTIACEA.

Thallus with a distinet and usually sharply defined midrib,
male and female inflorescence on the dorsal surface of the thal-
lus, not on special branches, the archegonia in groups. Invo-
lucte double or single. Capsule generally cylindrical, usually
dehiscing incompletely by 2-4 valves, the inmer wall without
gemi-annular thickenings. ¢

Not represented by any species in this/- area.

/

e

Faminy XII. ANEURACE.AZ.

Thallus fleshy or membranous, in Mefzgerie with a sharply
defined midrib and a lamina composed of one layer of cells. Male
and female inflorescences on short branches. Capsule oval or
cylindrical, 4-valved, composed usually of two layers of cells, of
which the inner possesses more or less distinet semi-gnnular bands.
Elaters either free and tapering towards each end with one broad
spiral band, or fixed, short and obtuse with an indistinet spiral
band and persistent as erect tufts at the apex ‘of the valves,

Key to the genera. CT

Thallus gradually thinning towards the margins .. Anreura
Sharply defined midrib and one-layered wings .. Metzgeria

* % * % %

XXVII. ANEURA Dum. ;

Anewre Dum., Comm, Bot., p. 115 (1822).
Riceardia S. F. Gray, Nat. Arr. Brit. PL. 1, p. 683 (1821)

Thallus fleshy, often pinnately branched; with usually a
broad midrib. Epidermal cells usually smaller than the inner
eells, Sex organs on short lateral branches. Male branches with

-
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a more or less circular outline, distinet, margin more or less papil-
late ; antheridia usually biseriate. —Female branches very short,
margin laciniate, enclosing 2-8 biseriate archegonia. Perianth
absent. Calyptra large, cylindrical or clavate, fleshy, always
with papille at the apex. Capsule longly pedicellate, oblong-
cylindric, opening by four valves to the base, wall of two layers
of cells, cells with semi-annular bands. Spores small. Ela,terg
short, attenuate, monospiral. Fixed elaters persistent as erect
tufts on the apex of the valve.

Nole—The capsule has a columella-like structure projecting
from the apex into the cavity of the capsule and bearing a number
of fixed-elaters. On dehiscence this structure also divides into
four pieces along with the four valves and the fixed-elaters remain
attached to them sticking outwards.

Gemmz are not uncommon in some species, They are usually
2-celled and are formed endogenously in the cells of the upper-
most layer of the thallus, becoming free by the rupture of the cell
wall, Y

Key to the species.

Thallus lobes broad, usually fleshy, plants oc-

curring singly or in patches ., .o A indica.
x Thallus lobes long and very narrow, plants
densely overlapping C .. A. Levieri

101, Ancura indica St. (Ms.).
Aneure tndica St. (Ms.); Kashyap, Jour. Bomb. Nat. Hist. Soc,,
Vol. XXV, p. 280 (1917),

Dicecious. Thallus simple or irregularly pinnately branched
or forming rosettes, loosely attached to the humus or closely at-
tached to the soil. Lobes up to 3 cm. long and 5 mm. broad,
thick or thin, margin undulate, slightly raised or firmly fixed to
the soil. No distinet midril, thallus gradually thinning towards
the margins ; greatest  thickness in the middle 8-13 cells. Cells of
dorsal qﬁidermis flat, convex or strongly papilliform. Male plants
smaller, ir:regula,rly branched, branches rather long and natrow,
thick, fleshy, margin turned upwards. Antheridia on small
branches with a circular outline, restricted to the central part of the:

-
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dorsal surface. Archegonia with ﬁlamentous or s}nall flat green
scales, Sporogonium (from the South Indian specimens ) ; seta
6 mm. long; capsule shortly cylindrical, 2:5 mm. long:; both
layers of the capsule wall with thick brown annular bands. Spores
lamellate, with a broad margin, 20-30 .. Elaters mc;nospira],
190 p long.
Plate XXIX, figures 1-6.
Hab. Moist rocks, among grass and moss in the hills
or on moist earth in the plains.
‘Distrib. Common. Western Himalayas, Dalhousie, Sahasar
Drara (3,000 ft.), Mussoorie, eto.; Lahul, Kyelang
(11,000 ft.). Occasionally oceurs in the Punjab
plaing also, Lahore, Saalkot South India (Ranga-
chariar); Palni Hills, 7, 0})0 ft. (Mrs. Robinson).

Note—This plant is extremely variable. In moist shady
places in the hills the plants remain thin and light green, only
loosely attached to the soil ; while in exposed places (in the plains)
the plants are thick, fleshy, deep green and firmly fixed to the
soil. Dorsal epidermal cells of the plants from moist places are flat
and of those from exposed places are convex to distinctly papillate.
‘The dorsal epidermal cells of the male planis are always papillate.

As a consequence the length of the upper epidermal cells is very
variable. !

Specimens of 4neura from the Punjab. plain and Mussoorie
were sent to Stephani in the beginning of 1914 for determination.
He named them Aneura indica and A. mussuriensis respectively.
A study of the specimens, however, from a large number of places
in India, both from the plains and the hills, shows that the plant
is wery variable and the specimens referred to above belong to
one and the same species. The name A. indica has, therefore,
been given to this species. Some forms of the plant resemble
" A. pinguis (L.)-Dum. very much.

102, Aneura Levieri Schff.- =

Riccardia Levieri Schff. Arb. bot, Inst. der k.k. deut. Uni‘_rers. in
Prag. Nr. XLIIT (1899).
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Plants brownish, densely overlapping in thick patches, very
much branched in an irregularly pinnate manner, up to 10 mm,
long. Lobes linear or linear-oblong, ultimate branches quadrate
or ohovate-oblong, or in very moist places linear, No distinet
midrib. Main shoot up to 8 cells thick, biconvex in eross-section ;
cells all alike or epidermal cells rather small, Rest not seen.

Plate XX1X, figure 7.

Hab. Moist rocks.

Distrib. Chamba-Chuari Road, 6,000 ft.; Pangi, in running

water, near Sheichu, 8,000 ft.; Ahves-Silrunds
Road, 8,000-10,000 ft.; Palni Hills, South India,
7,000 ft. (Mrs. Robinson.)

Note—The Pangi specimens are much longer, up to 40 mm.,
but. the older parts’ are dead. They are also thinner and the
ultimate lobes are oblong or linear-oblong.

There is a specimen of a species of Aneura labelled Aneura
pinguwis Dum. collected frdm Boshar in June, 1864, at the herbarium
of the Forest Research Institute, Dehra Dun. Stephani (Sp. Hep.,
Vol. I, pp. 272-273) has also reported this species from the Hima-
layas which is according to him very widely distributed in the
whole wor}d. The following description is given after him.

l

-

103. Aneura pinguis (I..) Dum.

Jungermannia pinguis L., Sp. Pl. ed. 1, p. 1136 {1753).
Aneura pinguis (L.) Dum., Comment., p. 115 {1822).

Dicecious, broadly linear or ligulate, thick, green or yellowish
green, in large patches. Thallus up to 2 em. long, furcate, fixed
by numerous rhizoids, lobes divergent, simple, canaliculate, 3 mm.
broad, midrib broad, 8 cells thick, strongly produced on the lower
side, abruptly passing into the wings, wings obtiise, entire, ascend-
ing, crisped, inner cells of the thallus much larger than the epider-
mal cells. Male branches pseudo-lateral from the thallus, oblong,
sometimes with rhizoids, short, often 2- or 3-lohed, lobes ovate,
wings thin, spreading, 3 cells broad, four pairs of antheridia, oc-
casionally in three rows. Female branches pseudo-lateral from
the main shoot, shortly and thinly laciniate at the apex, covered
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by a margin of the thallus. Calyptra cylindrical, \at maturity
8 mm. long, smooth, mamille small, highly papillate. Spores
reddish, minutely papillate, 18 . Elaters up to 200 i, reddl'sh
laxly spiraled, narrowly attenuated at the apex.

Hab. Himalaya (Duthie),

* # * # #*

XXVIII. METZGERIA Raddi.

Metzgeria Raddi in Att. Soc. Scient. Mod. 18, p. 34 (1818).
Thallus membranous, usually dichotomously or sometimes
pmnately branched, with ventral innovations arising from the
sides of the midrib. Midrib slender, sharply defined from the
‘wings, wing of one layer of cells. Sex organs on greatly reduced
-ventral branches, Antheridia few, short]y/ pedicellate, globose.
Female branch curved into an obcordate involucre furnished with
hairs. Perianth absent. Calyptra thick, fleshy, clavafe, hairy.
Capsule shortly pedicellate, oblong-oval, 4-valved, wall of two
layers of cells, the outer with nodular thickenings, the inner with
indistinct annular bands. Spores small, spherical, smooth or
minutely papillate. Elaters long, attenuate, monospiral, the
spiral band broad, reddish brown. Fixed elaters partly persistent
.as erect tufts on the apex of the valves. Gemmse discoid to linear,
Note,—The genus is at once recognised by the distinet midrib
and 1- layered wing. :
Key to the species.
Plants with straight bristles all over the sur- o~
face and the margins .. . M. pubesceﬂs
Plants with long slender hairs only on the
under-surface of the midrib and along the
margins ‘e .- .. M hz’malayensi%

.104, Metzgeria pubescens Raddi.
Metzgeria pubescens Raddi in Att. Soc. Scient. Mod. 18, p. 46
(1818). ’
Diceecious. Plants forming rather large patches on rocks,
.or thin layers on mosses, ete, yellowish green. Thallus up to 50
mm. long and 2 mm. broad, irregularly pinnate or more or less

-
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distinctly dichotomous,” margin undulate, wing sometimes in-
terrupted ; thickly beset on both surfaces and margins with straight
bristles. Ventral innovations very common. Midrib subterete,
highly and almost equally arched on both surfaces. Cells of the
wing 5-6-angled, not elongate, 32-40 p in diameter, walls thin,
angles hardly thickened. Male branch with hairs only on the
postical surface. Female branch with hairs on both surfaces g
Plate XXX, figures 1-3.
Hab. Moist shady rocks,
Dlstnb Common, 7,000-10,000 ft. Dalhousie-Chamba Road ;
—  Chamba-Pangi Road ; Kulu, Bhaboo Pass ; Kumaon,
Mussoorie, near Gangoﬁm . Kashmir, Burzil
Valley, 10-11,000 ft. (Duthie); Tehri-Garhwal,
Chansﬂ range, 10-12,000 ft. (Duthie), Boshar,
— (Herb F.R.I., Dehra Dun), ete.

Note.—The plant can be very easily recognised by the 6ense1y
arranged bristles on both surfaces of the thallus (midrib as well
as the wings) and along the margins. The plant varies greatly
in gize and mode of branching. Some plants are long and robust
extending up to 50 mm. in length, and up {0 2 mm. in breadth
of lobes, and are always pinnate. Others are much smaller, delicate,.
not exceeding 1 mm, in breadth and they are more or less dis-
- tinctly dichotomous. Intermediate forms are also met with.

105. Metzgeria himalayensis Kashyap.
Metzgeria himalayensis Kashyap, Jour. Bomb. Nat. Hist, Soc.,
Vol. XXVI, p. 280 (1917).
Metzgema curviseta~St., Sp. Hep., Vol. VI, p. 49 (1917).
Moncecious. . Plants deep green, dichotomous, up to 15 mm.
or more long. Lobes up to 4 mm. long and up to 1 mm. broad.
Midrib biconvex, lamina plane or undulaté, oScasionally inter-
rupted. Long hairs present on-the under-surface of the midrib and
along the margins, the. rést naked. Midrib 4-6 cells thick and
3-4 cells broad through the centre. Epidermal eells of the midrib
9/2. Lamina in older parts up to 14 cells on each side ; cells 32 p
%30 p. Male branches without hairs. ”Female branches with
numerous hairs. o
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Plate XXX, figures 4-6. ,

Hab. Moist places, ‘

Distrib, Fairly common from 35,000-9,000 kb Dalhousie;
Kulu, Bhaboo Pass ; Mussoorie ; Ka] Nag, 12-13,000
ft. (Duthie), Chandar Tal, 12,000 ft, (Gamble)
(Herb., F.R.I.,, Dehra Dun), ete.

Note.—The number of hairs on the thallus in this species varies
very greatly. Sometimes there is a regular fringe all along the
margin and many hairs may be met with on the ventral side of the
midrib. In other cases only a few hairs are met with here and
there on the margin and none may occur on the midrib. The
hairs may be straight, long and slender, or hamate.

There is a specimen in the herbarium of the Forest Research
Institute, Dehra Dun, labelled M. furcata (I..) Lindb. from Boshar,
but it is not so far reported from India. - The following description
is after Stephani (Sp. Hep., Vol. I, p. 289, 1899).

106. Metzgeria furcata (L.) Lindb.

Jungermannia furcate L., Sp. Pl, p. 1186 (1753).
Metzgeria furcatea Dum., Rec. d'obs., p. 26 {1835).
Metzgeria furcata (L.) Lindb. Monogr. Metzg., p. 35 (1877).

Dicecions, small, pale, on bark, dense; depresso-ceespitose.
Thallus furcate, subplane, apex rounded. Midrib thin, antical
two cells broad, postical four cells broad, cells; small and narrowly
rectangular, ventral surface with long hairs, Wings™ scarcely
decurved, more or less densely hairy, hairs long, distributed up to
the margins ; hairs on the margin absent, Cells of the wing 36 p X%
27 p, those near the midrib longer, trigones small. Female branches -
obecordate, plano-convex, longly and sparsely halry Calyptra
clavate-pyriform, more or less hairy.

Hahb. Himalaya (Boshar).

Gola (Atti Della R. Accad. Delle Sci. Di Torino, Vol, LLIX
1914) has reported M. conjugate ILsindb. from_Kashmir, but we
have not seen this. The following descriptioil iz after Stephani
(Sp. Hep., Vol. I, p. 299, 1899).

s
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107, Métzgeria conjugata Lindb.

Metzgeria conjugata Lindb, Monogr. Metzg., p. 29 (1877).
Moncecious, medium, dense-csespitose. Thallus repeatedly fur-
cate, convex, apex obtuse. Midrib ventrally produced, bounded
by 6 cells, 2 antical and 4 postical, postical small with long haivs.
Wing strongly decurved, naked, margins with more or less numer- -~
ous hairs, hairs short, straight, in pairs, divergent. Cells of the
wing 65 px 40 y, trigones absent. Female branch with long hairs
on the dorsal surface of the margin ; calypéra with numerous bristle-
like hairs. __
Habh. Kashmir.



SPHEROCARPALES.

Gametophyte a thallus, without air-chambers and pores.
Rhizoids smooth, Each antheridium and archegonium enclosed
in a special envelope. Sporogonium with a large foot and a short
seta. Capsule wall one-layered without fibrous bands on the cells.
Sterile cells thin-walled and disappearing at maturity. Dehis-
cence irregular.

Faminy XIIL RIELLACEZ.

Aquatic. Thallus erect or ascending,f/with a dorsal vertical
wing and lateral leaves. Other characters the same as those of

the Order. . -
® * % # %

XXIX. RIELLA Mont.

Riella Mont., Ann, Sc. Nat. 3, XVIIIL, p. 11 {1852).

Plants thallose, small or medium, delicate, light green, erect
or ascending, with thin-walled rhizoids at the base, under water,
occagionally on moist soil when water has flown away. Midrib
in section elliptical, central cells elongated, corlltical cells parenchy-
matous. Branching furcate. Wing arising from the dorsal side
of the midrib, 1-layered, delicate, narrow at the base, well-developed
ahove, falcate-rotund at the apex ; margin entire or slightly lobed
or incised, plane or slightly undulate. Leaves on the dorsal side,
on both sides at the base of the wing, rudimentary or well-
developed. Antheridia on the margin of the wing, immersed, in rows, -
shortly pedicellate, ovoid, each surrounded by an envelope, papillae
inconspicuous. Archegonia from the dorsal side of the midrib,
each surrounded by an involucre; involucre large, 1-layered,
ovoid, in the upper portion more or less inflated, openir}g small.
Calyptra strong, 2-layered. Capsule spherical, wall 1-layered,
pedicel short, foot thick. Spores large, tetrahedral, minutely reti-
culate-lamellate. Sterile cells a little smaller than the spores,
hyaline, without any spiral hands,

-
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rd '
Note—The dorsal wing distinguishes this genus from all other

liverworts, and the plants of this genus are always aguatic. The
sterile cells are disorganised when the spores are ripe.

. 108, Riella indica S8t. (Ms.)

Rielle indica St. (Ms.), Kashyap, Jour. Bomb. Nat. Hist. Soc.;
Vol. XXV, p. 279 (1917). -

Plants submerged, erect or ascending, firmly fixed to the
mud by the rhizoids, often in dense patches, light green, simple
or onee or twice forked, up to 10 mm. long. Often many branches
are given off from the base and plants have a tufted habit. Wing
well-developed in early stages, up to 2 mm. broad, in the fertile
portion small and interrupted. Lateral leaves (bracts) long and
nRITOW, linear, conshicuoug. Involucres up to six on each plant,
densely situated, cylindrical, pointed, up te 2 mm. long, cells papilli-
form. Spores reticulate on the convex side, 7-8 reticulations in
the diameter, the a,ngleso?projecting as spines, merely spinous on
the flat sides, 60-70 p.

Plate XXXIT,

Hab. In shallow water in a water channel of the Shalamar

Garden, Lahore ; occasionally on mud.

\ Note~The plants were first found in the months of February
and March of 1913 and 1914. This is the only species of the genus
so far found in India.

FamiLy XIV. SPHAROCARPACEZAL.

Thallus without a distinet midrib, of one layer of cells to-
wards the margin, entire or lobed, involucres of sex organs
closely grouped, pear-shaped or conical. Spores usually per-
manently united in tetrads.

Not represented by any species in this area.



SYNOPSIS.

JUNGERMANNIALES.
Family I, Lejeuneace,
Genus T, Frullania,
1, F. squarrosa.
2, F. retusa.
3, F. muscicola.
—4, F, gracillima.
5, F. pyriflora.
6, I'. Grevilleana,
7, F. Gollani.
. 8, F. himalayensis,

9, F. Duthiana.

Genus TI, Lejeunea.
10, L. (Ptycha?htl_ms) Perrottetii.
11, L. (Ptychanthus) chinensis.
12, L, sp. A. '
13, L. sp. B.
14, L. sp. C.

*

|!15, L. sp. D.

16, L. {Physocolea) sp.. E,
17, Ptychanthus striatus.
Family 1I, Madothecacez.
Genus I1I, Madotheca. -
18, -M.-appendiculata.

19, M.,
20, M.,
21, M.
22, M.
23, M.
24, M.
M.
M.
M.

25,
26,
21,

campylophylla.
Gollani.
plumosa.
denticuolata.
acutiphylla.
variabilis,
platyphylla.”
decurrens.
Gambleana,
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23, M. macroloba.
29, M. gracillima.
30, M. obtusifolia.
31, M. angusta.
32, M. hastata.
33, M. ovalis.
34, M. trigonifolia.
35, M. virens.
36, M. densiramea.
. 37, M. densifolia.
38, M. Borellii.
Family I1I, Pleuroziace:.
Not represented by any species.,
Famwily IV, Radulacez. '
Genus IV, Radula.
39, R. complanata.
40, R. grandifolia.
41, R. Douleana.
42, R. Lindbergi,
Family V, Scapaniaces.
Genus V, Diplophyllum.
43, D, orientale.
Genus VI, Scapania.
44, B. verrucosa.
43, 8. purpurea.
46, S, parva.
Family VI, Ptilidiacez.
{yenus V11, Anvhella,
47, A. julacea.
Gienus VIII, Blepharostoma.
48, B. trichophyllum.
Family VII, Cephaloziacese.
Genus IX, Lepidozia,
49, L. reptanss
Genus X, Mastigobryum,
» 50, M. triangulare,



Genus XT,
51,

SYNOFPSIS

Calypogeia.
C. renistipula.

Genus XII, Cephalozia.

52,

C. Gollani.

Family VIII, Lophoziaces.
Genus XIIT, Chiloseyphus.

53,
54,
55,
56,

Y
58,

C. inflatus.

C. argutus.

C. himalayensis,
C. polyanthus.
C. campanulatus.
C. Gollani.

Genus X1V, Lophocolea,

59,
~. 80,
61,
62,

et

L. bidentata.
L. heterophylla.
L. minor. -
L. alata.

Glenus XV, Plagiochil%.. ..

63,
64,
65,

186,

'67,
68
69,
70,
71,
72,
73,

74,
75,
76,

¥

P. mundaliensis.”
P. simlana.

P. Mittenii.

P. ferruginea.
P. accedens.
P.sp. A.

P-sp. B.

P. himalayensis.
P. Duthiana.
“P. cavifolia.
P..Gollani.

P. grata.

P. nana.

P. asplenioides.”

Genus XVI, Lophozia.

7,
78,
79,
80,

L. alpestris.
L. incisa.
L. sp.

L. piacenzai.

19
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Genus XVII, Jamesoniella.
81, J. elongella.
Genus X VIII, Solenostoma,
82, 8. lanceolata.
23, S. crenulata.
84, 8. brevifiora.
85, 8. purpurata,
Genus XIX, Jungermannia.
86, J. oblongifolia.
‘ 87, J. viridis,
88, J. humilis.
89, J. Duthiana.
90, J. tenerrima.
Genus XX, Southbya,
91, S, Gollani.
Family 1X, Calobryacez.
Not represented by any species.
Family X, Codoniaceze.
Genus XXI, Fossombronia.
92, F. himalayensis.
Genus X XIT, Sewardiella,
93, S. tuberifera.
Genus XXIII, Petalophyllum.
o4 P, indicum.
Genus XXIV, Blasia.
95, B. pusilla.
Genus XXV, Pellia.
96, P. calycina.
97, P. epiphylla.
98, P. Neesiana,
Genus XXVI, Calycularia.
99, C, crispula.
100, C. compacta,
Family XI, Blyttiacez.
Not represented by any species.
Family XTI, Aneuraces,
Genus XXVII, Aneura.

*
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101, A. indica.
102, A, Levieri.
103, A. pinguis.
Genus XXVIII, Metzgeria,
104, M. pubescens.
105, M. himalayensis.
106, M. furcata.
107, M. conjugata.
Spharocarpales
Family XIII, Riellacez,
Genus X XIX, Riella.
108, R. indica.
Family X1V, Spherocarpacez.
Not represented by any species.

121



APPENDIX I.

Crmiatic DETAILS 0F SOME IMPORTANT PLACES,

LAHORE.
H_eighb above sea level .. . L1007
Average annual rainfall .. .. .. 10758

In summer the temperature goes up to 115° F. or sometimes
even more. In winter, during the nights the temperature on the-
grass falls below 32° F, and for a couple of months there is hoar
frost of 5° to 10°, The rain falls mostly in July and August, but
a small amount falls,in winter also. The summer is very hot
and dry, being quite hostile to the growth of tiny and delicate
plants like Liverworts. - '
o SIMLA.

Height above sea level : .. .. B.000 to 80007,
Average annual rainfall .. .. 637

The mean maximum temperature in winter (December to
February) ranges between 494° F. and 44'5° F. and the mean
minimum temperature between 30-1° F. and 34'5° F. The mean
maximum temperature in summer (in July, the hottest month)
is 74'4° F, and the mean minimum is 61-:0° F.

Snow falls in winter which is the resting season. The rain.
chiefly falls from July to September. §

LT MUSSOORIE. :
Height above sea level .. " .. 6,000 to 8,0007,
Average annual rainfall oo T 109697

The climate is very much-like that of Simla. As the station
has got a moist and hurnid climate the Hepatic flora i§ ‘very rich,

r

DALHQUSIE.

Height above. sea level .. .. 6,000 to 8,000,
Average annual rainfall - .. 8388
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Being further north-west to the abovg—menti"\:med stations
the climate is not as suitable for Liverworts as that of the two
stations given above. The vegetation, therefore, iz a little less
luxuriant. I

KULU '
Height above sea level. ... .. .. (Nagar)........ 5,780",
Height above sea level ... ... .. (Sultanpur).. . ., 4,000",
Average annual rainfall...... (Nagar)........ 49-4",
‘Average annual rainfall. .. ... (Sultanpur).....39:74"

‘Snow falls in winter at Nagar and the winter is severe inthe
higher lying tracts of Kulu, and in sheltered places snow lies well
till April. The mean temperature from June to August at Sultan-

pur is about 75° F. Mean minimum from/ January to February
41° F. (Kulu Gazetteer).

CHAMBA. -
Height above sea level . ..o3027,
Average annual rainfall .. .. 478"
Mean maximum temperature R i A
Mean minimum temperature .. B65° P,

In the Ravi Valley, as elsewhere, the climatic conditions vary
with the altitude. In the lower portion of the Yalley' from the cap-
ital downwards they are of a semi-tropical character. The heat is
great and rainy season well marked, while thel winter is mild and
the snowfall light. In the capital the maximum temperature
recorded is 108-3° F. and the minimum 30-3° F. From-the capital
upwards the conditions are more severe, and vary from temperate
to semi-arctic. Arctic conditions prevail along the high ranges
for several months in winter, In the Brahmaur Wizarat the
summer is mild, but winter is severe (Chamba Gazetteer).

KYELANG.
Height above sea level . .. 10,0007,
Average annual rainfall including winter
(melted) snow . - 237,

Average annual rainfall not inclading
winter snowfall .. R
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The climate of Lahul is most bracing. The air is crisp and
keen especially in the Valley of the Chandra ; that of the Bhaga
Valley at Kyelang has not quite the same vigorous quality. The
maximum temperatures at Kyelang range from 33-3° F. in Febru-
ary to 73-6° F. in August, the minimum from 13-4° F. in Febru-
ary to 50-2° F. in July. Lahul is set in a basin, the edge of
which consists of enormous mountain ranges. The barriers keep
off the monsoon currents, causing the rain to spend itself on their
south and west faces. In consequence the summer rainfall in
Lahul is scanty, affecting on the average no more than three days
in each month, The total rainfall during the whole season from
June to September is about 6”. On the other hand nearly three
times as much precipitation oceurs during the period of December
to May, and is then associated mainly with storms of high elevation
which-traverse Northern India from west to east and pass over the
mountains which obstruct the monsoon in summer ‘(Kulu
Gazetteer). ]

In the Chandra Bh&g*a Valley the climate is temperate in
summer and semi-arctic in winter. As the lowest altitude in the
Pangi Valley is 7,000 feet, no great heat is felt. The summer is
exceedingly mild and pleasant, while owing to the scanty rainfall
the degree ?f humidity is always low. The winter, however, is
very severe. Snow commences to fall in October but does not lie
permanently till December, after which the whole valley is under
snow till March or April (Chamba Gazetteer).

LEH (LADAK).

Height above sea level .. Lo 11,0007,
Average annual rainfall .. R

Winter is very severe, Cold and dry” winds are prevalent
in the whole of Ladak. Trees are met with only in low-lying
sheltered places. In Rupshu the altitude of the plateau is from
13,000 feet to 16,000 feet at different places, and the climate is
extremely rigorous. There are absolutely no trees there.
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APPENDIX II.
LIVERWORTS OF CERTAIN LOCALITIES.
1. Panjab plain (Lahore, etc.).

Anthoceros himalayensis, Lahove,

Anthoceros chambensis, rare, Sialkot, Wah.-

Marchantia palmata, common, everywhere.

Marchantia wnepalensis, common, everywhere.
Cyathodium fuberosum, rare, Jullundur.

Fimbriaria pathankotensis, fairly common, Lahore. |
Grimaldia indica, rare, Amritsar, Lahore.-

Reboulia hemispherica, rare, Lahore.

Plagiochasma appendiculatum, common, Lahore.

10, Plagiochasma articulatum, rare, Tahore,

11. Riccia pathankotensis, rare, Lahore.

12.  Riccia hemalagensis, rare, Lahore.

13. Riccia robusta, common, Lahore.

14. Riccia cruciata, commeon, Lahore.

15. Riccia sanguinee, very- common along rivers evervwhere
16, Awneura -indica, rare, Sialkot, Lahore.

17. Fossombronia himalayensis, rare, Lahore.

18,  Petalophyllum indicum, fairly common on riverside, Lahore.
19. Riella indice, rare, Lahore. '

20, Jungermannia humilis, rare, Lahore, Amrltsar

@

©® e oo

The number of species becomes larger and individuals of each
:species more numerous as we go to the foot of the hills. “The two
.species of Plagiochasma; Grimaldia indica, Fimbriaria pathan-
kotensis, Riccie pathankotensis and Riccia himalayensis become
particularly common. Ricciocarpus natans and Riccia fluilans
.are met with at Peshawar. Y,

2. Pangi and Lahkul (Chandra’ Bhaga Valley)
8,000 ft. to 10,000 ft.

1. Marchantic polymorpha, fairly commaon: =
2. Preissin quadrale, very common.
3. Dwmortiera hirsuta, not common,
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Fimbriaria reticulata, above Kyélang.
Grimaldia, indica, above Kyelang.
Reboulia hemispheries, common.
Athalamia pusille, above Kyelang.
Riccia robuste, above Kyelang,
Anewra indica, Kyelang.

10. Pellia calycine, common.
" 11, Pellia epiphylle, Shaichu,

12, -Calycularia compacte, Xyelang.

13. Madotheca appendiculata..

14, Madotheca platyphylic.
© 15, Madotheca Gambleana.

16, Madotheca macroloba,
17, Madotheca gracillima.

18, Chiloscyphus inflatus from Chandra Dal by G&mble

e

The following haye been met with in the Chandra Valley
above 13,000, :
-19.  Sauckia spongiosa, Dokpo Gongma, about 15,000 feet,
and just below the top of the Manh pass, ‘
20, Riecie robuste, Chandra Dal,

3. Spiti.

1. Marchantia polymorpha (probably).

2, Prewssia quadraia.

3. Reboulia hemispherica.

4. Riccia robusta,

Specimens -were collect-ed only between the Manh pass (gomg
from the Chandra, Valley) and Losar.

'
i

4, Transhimalayan region (L-adak,— etcs),

1. Marchantia polymorpha, beyond the Baralacha pass near
Kinlung, about 15,000-feet ; Kargil, Leh, etc.

2. Preissic quiadrata, beyond the Baralacha pass near Kmlung,
about 15,000 feet, .

3. Sauchia spongiosa, beyond the Baralacha pass near Kin-
lung, a little below 15,000 feet.
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Plagiochasma articulatum, Ladak.
Madotheca ovalis (Stephani, Sp., Hep.). .
Anthelia julacea, Zanskar, about 12,000 to 13,000 feet.

7. Blepharostoma mc}top?ayzﬂum Zanskar, about 12,000 to
13,000 feet.

8. Lophozia alpestris, Zanskar, about 12,000 to 13,000 feet.

9. Lophozia incisa, Zanskar, about 12,000 to 13,000 feet.

Only the upper part of the Zanskar Valley above Tangse has,
however, been visited. More species may be expected in the
lower parts. In the body of the book the name Rupshu has'been
used for the country beyond the Baralacha pass for geographical
and climatic reasons buf politically’ the part immediately beyond
the pass is included in British Lahul whose boundary e‘ibend‘o' toa
little beyond the Lingti plain.

o o

e

5. Kashmir Valley,

The list is not quite complete, specially as there is a great
range of altitude. '

1. Anthoceros sp. i
2. Marchantic polymorpha. ,
3. Marchantic palmaia, | '
4, Marchantic nepalensis.
5. Preissia quadraia.
6. Conocephalum conicum.
7. Reboulia hemispherica.
8. Plagiochasma appendiculatum.
9,  Fimbriaria reticulota.

10.  Fimbriaria sp,

11. Ricciocarpus natans,

12. Pellia calycina.

13.  Sauchia spongiosa.

14, Ricowa sp. .

15. Frallanie pyriflora,

16.  Madotheca platyphylia.

17. Madotheca obtusifolia.

18, Madotheca trigonifolia.
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19. Seapanic parva.
20, Plagiochila Mitlendi.
21, Plagiochila himalayensis.
22, Plagiochile Duthiana.
93.  Plagiochila cavijolia.
24. Jungermannia Duthiana.
25, Fimbriaria Calciatii.
26.  Metzgeria pubescens.
27.  Lophozia Piacenzai.
28. Lophozia alpestris.
29. * Plagiochila asplenioides.
- 30,  Lepidozia reptans.
31. Radule Lindembergiana.,
32. Madotheca Borellii.
RS“‘pécies Nos. 18-24 are reported by Stephani (Species Hepati-
carum, Vols. I-VI), -
Species Nos, 25-32 are reported by Golla (Atti Della R. Acca-
demia Delle Scienze Di Torino, Vol. XLIX, 1914),

| APPENDIX 1II1.
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o
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Prate 1.

FRULLANIA BQUARROSA. 1—5.

A shoot, from bhelow,

A shoot, from above.

A leaf. Note the appendage.
Upper cells.

Basal cells.

O g 0O

FRULLANIA RETUSA., 6-9.

8. A shoof, from below.

7. Another shoot, from below.
8, Upper cells,

9. Basal cells.

- FRULLANIA MUSCICOLA. 10—12.

10. A shoot, from below.
11. Upper cells.
12. Basal cells.

FRULLANIA GRACILLIMA., 13-15.

13. A shoot, from below.
14. Upper cells.
15. DBasal cells,






Prate II.

FRULLANIA PYRIFLOKA. 1—3.

1.2, Two shoois, fron: below,
3. Median cells.

FRULLANIA GREVILLEANA., 47,
4. A shioot, from below.
5. A leaf.
6. Upper celis.
7. DBasal cells.

LEJEUNEA (PTYCHANTHUS) PERROTTETII. 8-—-12.
8. A shoot, from below.
9. A leaf.
10, Perianth and nvolucre.
11. Upper cells.
12. Basal cells.

LEJEUNEA (PTYCHAXTHUS) CHINENSIS. 13—15.
18. A shoot, from below. *

14. Upper cells.
15. Basal cells,



PLATE III.



Prare I1I.

" LEJEUNEA B8P. A, 1—7.

A shoot, from bhelow.

-t

A leaf attached to the stem, from above.
Upper cells.

Basal cells,

Invoiucre.

A perianth.

=1 T W e L0 LD

A part of an elater.

LEJEUNEA 8FP. B. 811

8. A shoot, from below.
9.  An amphigastrium.
10. Upper eells.

11. DBasal cells.
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PLATE IIl.



Prate TV.

LEJEUNEA 8P. C. 1—4. .

A shoot, from below.
A lobule, maguified.
Upper celis.
Basal cells.

A N

LEJEUNEA 8P. D. 5—7.

A shoot, from below.

3,
6. A fertile shoot, from below.
7.

Median cells.

LEJEUNEA (PHYSOCOLEA) SP

8. A fertile shoot, from bhelow,
9. A leat aftached to the stem
10. Upper cells.
11. Basal cells.

E. 811

. from above.



PLATE IV,



Prame V.

MADOTHECA APPENDICULATA. 1—7.

1. A ghoot, from below.

A leaf attached to the stem, from above.
Upper cells.

Basal cells.

Perianth and involucre,

A spore. -

An elater.

I

MADOTHECA CAMPYLOPHYLLA. 8—I11.

8. A shoot, from below.

9. A leaf attached to the stem, from above,
10. Upper cells.

11. Basal cells,



PLLATE V.



Prate VI.
MADOTHECA GOLLANT. 1—35.

1. A shoot, frown below,

2. A leaf and lobule, from below.

3. A leaf attached to the stein, from above.
4. Upper cells,

5. Busal cells.

MADOTHECA PLUMORA. 0(6—10,
6. A shoot, from below.
7. A leaf attached to the stewr, frow above,
8. Upper celis.
9, Median cells.
10. Basal cells.






Prate VII. /

MADOTHECA DENTICULATA., 1—4.

1. A shoot, from below. .~
A leaf attached to the stem, from above.
Upper cells,

W G0 RS

Basal cells.

MADOTHECA ACUTIPHYLLA. 5—9.

3. A shoot, from helow,

6. A leaf attached to the stem, from above.
7. Upper cells. '

8. Median cells.

9. Basal cells.
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Prave VIII,

MADOTHECA VARIABILIB., 1-—5.
1. A shoot, from below.
Avnother shoot, fromn below.
A leaf atiached to the stemy, from above.
Upper cells.
Basal cells.

S

MADOTHECA PLATYPHYLLA. 6—10.
6. A shoot, from below.
A leaf attached to the stern, fromn above.
Upper cells.
Basal cells.
10, Involucre and perianth.

= ow
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PLATE VIII,




“PraTE I1X.

MADOTHECA DECURRENS. 1—4.
1. A shoot, from below. .
9. Two leaves attached to the stero, from above.
3. Upper cells.
4, DBasal cells.

MADOTHECA GAMBLEANA. 5—9.

5. A shoot, from below (only one lobule shown).
A leaf attached to the stem. from above.
Upper cells.
Basal cells.
A perianth and involucre,

©wHe

MADOTHECA MACROLOBA. 10—13.
10. A shoot, from below,
21, A leall atteched to the stem, from alove.
12. Upper cells.
13. DBasal cells.
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Prate X.

MADOTHECA GRACILLIMA. 1-—5.

1. Two shoots, from below.

2 A leaf attached to the stem, from above.
3. Upper cells.

4. Median cells.

5. DBasal celis.

MADOTHECA OBTUSIFOLIA. 6—10,

6. A shoot, from below.

6 (). Two leaves with lobules, from below.
T. A leaf attached to the stem, from above.
8. Upper cells.

9. Median cells.

10. Basal cells.



PLATE X.



Prate X1,
RADULA COMPLANATA., 1—4.

1. A sterile shoot, from below.

1 {a). A fertile shoot, from below.

2. A leaf attached to the stem, from above.
3. Marginal gemmae.

4. Median cells.

DIPLOPHYLLUM ORIENTALE. 59,

5. A fertile shoot, from above.
Dorsal lobe, from above. '
Ventral lobe, from below.
Upper cells with one tooth.
Basal cells.

o wae






Prare XII.

SCAPANTA VERRUCOSA. 17,

1. A shoot, from below.

A leaf attached te the stem, from above.
Upper celis.

Median cells.

Basal cells.

T.8. leaf.

T.8. leat (through the keel).

[ O

Ho ke

BCAPANIA PURPUREA. 8§-13.

8. A shoot, from below.
9. A shoot, from above,
10. A leaf, from above:
11. Upper cells.

12, Basal cells.

13, T.8. leafl.



PLATE XII.



PraTe XIIT.

ANTHELIA JULACEA. 1—32.

1. A sterile shoot.
1 (a). A perianth with involucre.
2. Leaf cells.

BLEPHAROSTOMA TRICHOPHYLLUM. 3—4.

3. A sterile shoot.
3 (#). A shoot with perianth.
4. Leaf cells.

MASTIGOBRYUM TRIANGULARE. 5—9. .

A shoot, from below,

A leaf attached to the stem, from above.
Upper cells.

Median cells,

Bagal cells.

g e

CALYPOGEIA RENISTIPULA. 10-13.

10, A shoot, from below.
11. Upper cells.

13. Median cells.

13. Basal cells.

CEPHALOZIA GOLLANI. 14—18.

14. A stertle shoot, from below.
15, A female plant, side view.
16. Upper cells.
17. Basal cells.

18, Bracts and bracteole,



PLATE XIIL



Prare XIV.
CHILOSCYPHUS INFLATUS. 1—4,

1. A shoot, from above.
2. A shoot, from below.
3. Upper cells.
4, Basal cells.

CHILOSCYPHUS ARGUTUS. 5-—7.
5. A shoot, from bhelow.

6. Upper cells.
7. .Bagal cells.

CHILOSCYPHUS HIMALAYENSIS. g—14.

8. A male shoot,

9. A plant with antheridia and a female shoot.
10. A sterile shoot, from below.

11. 4 Amphigastria, '

12. Bpores and an elater.

13. Upper cells.

14. Basal cells.



PLATE XIV.



Prate XV.
CHILOSCYPHUS POLYANTHUS., 1—3.

1. A shoot, from above. '
1 {@). An amphigastriom,
2. Upper cells.
3. Dasal cells.

CHILOSCYPHUS CAMPANULATUS. 4—S8.

4. A shoot, from: helow.

A male shoot, from above.
A female shoot.

Upper celis.

Basal cells.

W =1 D






LOPHOCOLEA BIDENTATA, 1—=&.

e R

Prate XVI.

Female shoot, from above.
Sterile shoot, from bhelow.
o wale byacke,

Upper cells.

Basal cells.

A bract.

Two bractecles.

The perianth flattened out.

- LOPHOCOLEA HETEROPHYLLA.

9.
10,
1i.
12,
13.
4.

Two shoots.

An amphigastriom.
Two Dracteoles.
Upper cells.
Median cells.
Basgal cells,

9—14.






Prate XVIIL
LOPHOCOLEA MINOR. 1—2.

1. A plant, from above. .
2. Leaf cells.

LOPHOCOLEA ALATA, 3-6.

3. A plant, from above.

4. Involuere and perianth.
5. Upper cells.

6. DBasal cells.

PLAGIOCHILA MUNDALIENSIS. 7—12. .

7. A shoot, from above.

8. A leaf attached to the stem, from below.
9. Two leaves. '
10. A tooth,.
11. Upper cells.
12. Basal cells.



PLATE XVIIL




Prare XVIILIL.

PLAGIOCHILA SIMLANA., 1-—-6.

A shoot, from above.

A leaf attached to the stem, from below.
A leaf.

Two teeth.

Upper cells.

Basal cells.

O o R0

PLAGIOCHILA MITTENII. 7—12.
7. A shoot, from above,
8. A leaf attached to the stem, from below.
9. A leaf.
16, A tooth.

11. Upper cells.
12. Basal cells.



PLATE XVIIL



Prate XIX.

PLAGIOCHILA FERRUGINEA. 1—6.

1. A shoot, from above.

2. A leaf attached ¢o the stem, from below.
A leaf.

Three teath,

Upper cells.

Basal cells.

SR A

PLAGIOCIIILA ACCEDENS. 7—12.

7. A shoot, from above.

8. A leaf attached to the stermn, from below.
9. A leaf.

1:0. Two teeth,

11. Upper cells.

12. Basal cells.



_ Prate XX.
PLAGIOCHILA SP. A. 17,

A shoot, from above.

A leaf attachied to the stem, from below,
A leaf, '

Upper cells.
Median cells.

o o=

Basal cells,

SIS

An involucral bract.

PLAGIOCHILA 8P. B, 8-13.

8. A plant, from above.

9. A leaf attached to the stem, from below.
10, A leaf. '

11. A tooth.

12, Upper cells.

13. Basal cells.






Prate XXI.

LOPHOZIA ALPVWSTRIS, 1—35,

| e
h -

Pr ot W0

A shoot, from above.

A leaf attached to the stem.
Upper cells.

Median cells.

Basal cells.

LOPHOZIA INCISA. 6—9.

© @

A shoot, from above,
Three leaves.

Two teeth.

Median cells.



PLATE XXIL




Prate XX11.

LOPHOZIA 8F. 1-3.

1.
Iy

d

A shoot, Irom above.
A leaf.

5. Median cells.

JAMESONIELLA ELONGELLA.

A fertile shoot, from above.

e

A fertile shoot, side view.
Upper cells. :
Basal cells.

A bract and bracteole.
Perianth flattened out.



PLATE XXIL




PraTte XXIIT.

SBOLENOSTOMA LANCEOLATA. 1-—3.
1. A fertile shoot, from above.
2. Upper cells.
3. Bagal cells.

SOLENOSTOMA CRENULATA. 4-—5.

4. A fertile shoot.
5. Median cells.

SOLENOSTOMA BREVIFLORA. 6-—10.

A shoot, from above.
A leaf.

Upper cells.

Median cells,

10. Basal cells.

=2}

& o






Prare XXIV.

SOLENOSTOMA PURPURATA. 1—4.

1
2.
3.
4.

A plant.
Upper cells.
Median celis.
Basal cells.

JUNGERMANNIA OBLONGIFOLIA. 5—10.

10,

© oo o

A fertile plant.
A sterile shoot.
A leaf.

Upper cells.
Median cells.
Bagal cells.



PLATE XXIV.



Prate XXV.

JUNGERMANNIA VIRIDIS., 1-—4.

A sterile shoot, from above.
A fertile shoot, frows above,
Upper cells.

Basal cells,

Beoo2 2o

JUNGERMANNIA HUMILIS. 5—7.

5. A sterile shoot, fromu abave.
6. Upper cells,
7. Basal cells.






Prare XXVI.

PETALOPHYLLUM INDICUM. 1—5.

& ok

A male plant.

A female plant.

Perianth with sporogonium.
An elater.

Two spores.

SEWARDIELLA TUBERIFERA. 6—-10-

6.

7.

8.
9.
10.

A forked male plant, from above (left) and from below
{right}. Note The tubers in the latter.

Two female plants. In the specimens to the left the
wings have been removed on ove side to show the
sporogoninm. Note the bends in the stem indicating
the growth of several years.

A perianth cut open. S

A spore. '

An elater.

FOSSOMBRONTA HIMALAYENSIS., 13—I15.

11.
12,

13.
14
15,

A male plant.

Two female plants. In the specimen to the right note
the characteristic bend in the stem and the apical
tuber.

A spore.

An elater.

Portion of the capsule wall.



PLATE XXVL



Prate XXVIIL
BLASIA PUSILLA. 1—4.

1. A plant with flask-shaped gemmae receptacles.

2. An amphigastrium.
3. Two stellate gemmae.
4. A gemma from the flask-like receptacle.

PELLIA CALYCINA. 5—6,

5. A fertile plant.
8. T.8. Thallus.

PELLIA EPIPHYLILA. 7-8.

7. A plant,
8. T.8. Thallus.

PELLIA NEESIANA (after Macvicar). 9—10.

9. A plant.
10. Inner wall of the capsule.



PLATE XXVIL



Prare XXVIII,

CALYCULARIA CRISPULA. 1—

1. A male plant.

2. A female plant.

3 Another male plant.

3 (n). A male bract.

4. T.S. Thallus.

5. A portion of the above more magnified.
6. Three amphigastria.

CALYCULARIA COMPACTA. 7—9.
7. A male plant.

g }Twa female plants.






Prate XXTX,

ANEURA INDICA. 1--6.

1. A sterile plant.

2. A male plant.

3. A female plant.

4. T.8. Thallus, from Sunla specimens.

4 («). Portion of the above, more highly wugnified to show
apidermis. _

5. 'I.8. Thallus, frot Chamba Valley specimens.

5 (a). Portion of the above, more highly magnified to show
epidermis.

6. T.8. Thallus, from Biaslkot specimens.

6 (a). Portion from a similar seciion more highly magnified
to show epidermis,

ANEURA LEVIERI. 7.
7. A plant.



PLATE XXIX.



¢

Prare XXX,

METZGERIA PUBLESCENS. 1—3.
1. TFour plants showing habit.
2. Two T.5. Thallus.
3. Part of the wing, surface view,

METZGERIA HIMALAYENSIS., 4—6.

4. A plant.
5. T.8. Thallus. . _
6. Part of the wing, surface view wigh marginal bairs.

i

+



PLATE XXX.



Prate XXXI.

RIELLA INDICA. 1.

1. Four plants showing habit.



PLATE XXXI.



PLATE XIX,





