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FOREWORD

The publication of a handbook on Indian Marine
Algae needs no apology, as no such work exists today.
The only papers of importance on this subject are
those of Dr. F. Boergesen of Copenhagen who came
to India during 1927-28 a the invitation of the
Bombay University. He made collections at Bombay
and Dwarka and has contributed several systematic
accounts of these from time to time. He has aso
published some papers on the marine agae from
South India sent to him. A few other stray papers
on this subject have also been published by some
Indian workers. No regular and detailed systematic
study of the marine flora of any particular region,
however, has been attempted before, and the author
of these pages, Dr. Anand, has not only studied the
marine plants from the Karachi coast purely from
taxonomic stand point,, but aso from the ecologica
point of view. The latter aspect of study has
altogether been neglected in this country. Dr. Anand,
by his ecologica and taxonomic studies in the algal
flora of the British Chak Cliffs, has proved himsdf
a very competent person for such work. He and his
students have made a vast collection of marine plants
from the Karachi coast at different seasons of the
year and collected the ecological data presented in
this book. Only the Green Algae (Chlorophyceae)
have been dealt with, which form Part |, of the
Marine Algee from Karachi. Part Il of the Marine
Algae comprising the Red Algae (Rhodophyreae) is



[ii]

nearing completion and will be published soon. It is
proposed to extend this investigation to other places
aong the Indian coast, when the study of Karachi
marine flora is completed.

Department of Botany, H. CHAUDHURI
Panjab University,
L ahore.



In India, very little attention has so far been paid to the
sudy of marine algae. There are practically no data available
defining the ecological podtion of the species or their redation
to tide flow. There are only a few papers by Boergesen on some
algae from Dwarka, Okha Port, Bombay, Madras and Karachi.
Even then the fidd of study of this important branch of algae
remains vast and largey unexplored. Karachi has a vey
luxuriant marine algal vegetation. Moreover, this is the most
eadly accessble place along the sea shore from Lahore, of all the
other places in India. These consderations have lead to the
selection of this place for a comprehensive ecological and taxonomic
study of its algal flora. As this work will take several years to
be completed, it is proposed to give out short contributions every
now and then. The present paper contains the first instalment
of the results so far obtained. Any ecological work necessitates
the study of the systematics of the group, hence the need of this
paper. Although collections have been made from various
localities such as the rocky ledge at Manora, the buoys, piers
and wharves near Manora and the Kemari harbour, sea beaches
at Sandspit and Baba Idand and the water channels in the adjoin-
ing salt-marshes, it is proposed to limit the detailed ecological
study in the beginning to the rocky ledge only. By limiting the
investigation to a small area in this way a more accurate know-
ledge of the vegetation and of the conditions influencing its
digribution could be obtained.

The rocky ledge lies in the north-west sde of Manora idands
(PI. I, Fig. i). It is about 5—6 furlong long and 1 furlong wide.
Here the shore is all rocky with a large number of tide pools of
different depths and having a sandy or stony bottom. It istotally
submerged under water at the time of high tide, but when the water
recedes, although most of the water flows out through small channels
In between the rocks, a certain amount is always left in the rock
pools, thus allowing plants which, as a rule, cannot tolerate
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exposure to drought and are confined to greater depths, to survive
at higher levels. The rocks are of varying heights so that some
of these, although lying near the low tide mark, become exposed
at their summits as soon as the tide begins to recede. The surface
of the rocks is smooth or rough. The latter condition is probably,
to a certain extent, due to eroson by barnacles, which are seen
attached in extremely large numbers to these rocks. Certain
rocks may be dightly tilted formirig shallow cave-like shetered
localities. In between the rocks there are long, flat sretches of
areas covered with a thick layer of mud. Mog of the rocks in
these areas and in certain rock pools are slt-covered.

Collections from the rocky-ledge have been limited to the
littoral region between the high-tide and low-tideemarks. A
suitable time for collection is when there is low tide, or if
possible, one should move as the tide recedes keeping at the
receding water edge. For the collection of drift algae a rigng tide
will be more suitable, since then the algae will be borne in closest
to the water edge. In this collection one usually finds a number
of deep water plants, which could otherwise only be obtained by
dredging. Collections are ether dried and pressrved as
herbarium specimens or preserved in solution formed by dissolv-
ing 4 cc of 40% formaline in 96 cc of the sea water.

The traveling expenses for collections were met out of a
grant from the Sanatana Dharma College Society, Lahore, which
is here gratefully acknowledged.



Preiminary Survey of the Algal Vegetation
from the Ecological Point of View

The vegetation at the rocky ledge is very luxuriant and can
be divided into bdts of different colours, determined by that of
the dominant species in each bet and recognisable from a
condderable disance. This marked zonation of algae on closer
observation, however, is seen to be disurbed by the numerous
rock pools, as one would expect, because these enable the plants
that would otherwise occur at greater depths, due to intolerance
for longer periods of drought, to perdst near the high-water
mark. The following belts are recognised on the rocky ledge as
you go from the high-water towards the low-water mark: —

() Phormidimn-Pleurocapsa-Calothrix-belt. This belt has a
width of about i—2 metres The component algae form a
greyish dratum on the surface of the rocks. The presence of these
rocks at the extreme limit of high-water mark shows that the
algae on them are able to withsand desccation for sufficiently
long periods. Smilar drata formed by these algae are found
on the summits of larger rocks, scattered all along the shore,
even as far as the low-water mark, as these become exposed at
once as soon as the tide begins to recede. This bdt is fairly
conspicuous during winter when the sratum forms a more or less
thick mat, while in April it cannot be so easly distinguished.
The dominant algae right at the extreme limit are Pleurocapsa
and Calothrix. Species of Phormidium form blue-green drata at
dghtly moiger localities. On loose pebbles with smooth surface,
that are carried to and fro at high tide, plants like Pseudulvella
form small, rounded, light-green crusts. Entermorpha compressa
is commonly found on stones totally submerged in the rock pools
in this belt. At the margins of these rock pools are light-brown
patches of colonial diatomes.

(2 The Ulva-Enterotnorpha-be\L This bet is about 10
metres wide and displays a bright-green colour. The dominant
fooms are Ulva indica and Enteromorpha compressa forma
complanata. Ulva indica forms dense pure tufts on slt-covered
rocks and stones along the sde of rock pools and submerged
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under water in them. It persss at all seasons of the year but
IS mogt conspicuous in winter. It is neither tolerant of too much
exposure nor too much shdter. In shdtered localities it no
longer remains dominant but is replaced by small ydlowish-red
cushions of Gelidium and light-green tufts of Enteromorpha
compressa. A few plants of Viva indica may be sen as
epiphytes on these cushions.

The rock pools in this bdt mostly contain drift algae, the
commonest being Hypnea musiformis, which forms very much
entangled masses of purplered colour, twining round almost every
other plant near it by the swollen crozier hooked, branched fronds,
and Chrysmenia Uvaria forma luxurians with large, scarlet-red
fronds, densdly covered with small rounded vesicles. Other plants
commonly associated with them are Coelarthrum opuntia,
Gracelaria sp., species of Codium, Agardhiella robusta and
solitary fronds of Caulerpa taxifolia. At the margins of the rock
pools are brown patches of Ectocarpus and Pylaiella associated
with Enteromorpha. At the time of collection the Enteromorpha-
plants were richly covered with diatomes giving them a brownish-
green colour. In very much sheltered crevices are ydlowish-red
cushions of Gelidium,

(3) Colpomenia smodl-bdt. This bdt is dominated by
Colpomenia sinosa forma tuberculata and is the most conspicuous
along the rocky ledge. This is due to the fact that the plants
grow in such large masses as to give a distinct brown colouration
to the belt which extends all along the mid-tide zone. The plants
form large round dark-brown, tuberculate masses attached to the
rocks by small rounded discs or by the entire basal surface. In
between these clusters are thick, dark-green mats formed by mud-
binding species like Cladophoropsis, and Cladophora. These algae
are also dominant on extensive flat stretches of mud-covered areas
in this belt. Microcoleus chthonoplastes is locally abundant in
these areas.

The rock pools in this belt are deeper, have a luxuriant
vegetation and the plants are relatively more developed. This is
probably due to the fact that the component algae in these pools
remain submerged under water for longer periods and are also
protected from direct insolation and consequently higher tempera-
tures by the surrounding rocks. In April ther growth is very
poor and stunted. Sargassum tenerrimum and Cystoseira sp. are
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dominant in pools with rocky bottoms while those with sandy
bottom have Padina tetrastromatica, Chaetomorpha prostrata,
Cladophoropsis memberanacea, Acetabularia Mobii and Bryopsis
spp. among the most common plants. Caulerpa racemosa asso-
ciated with C. peltata form large tufts on completely submerged
slt-covered stones. Most of these plants are covered with
numerous epiphytes the commonest being Champia compressa,
Jania sp., Enteromorpha compressa, Viva indica, Melobesia and
diatomes.  Along the margins where there is a good deal of
shelter small patches of reddish colour are occasionally found
dominated by Gelidium sp. and Polysiphonia platycarpa, inter-
mingled with Bryopsis and Enteromorpha. Dark-pink encrusting
patches of Lithothamnion are very common on animal shells.

(4) Geidium-Polysiphonia-Ceramium-belt. This is the last
visible belt on the littoral region and extends right upto the
low-water mark. The dominant plants are Gelidium sp., Poly-
siphonia platycarpa and Ceramium sp. Ceramium is locally
dominant in sheltered localities near the low-water mark and in
rock pools with sandy bottom where it is usually intermingled
with Bryopsis, the two binding a good deal of mud.

The following communities have been recognised at the rocky
ledge: —
(1) Pleurocopsa-Phormidium-Calothrix-community.  This is

the chief community comprising the uppermost belt along the high
water-mark.

(2) Viva mdi'cfl-community (PI. Il, Fig. 3). This community
Is dominated by the bright-green plants of Viva indica. The thalli
are small with a highly frilled margin collecting a lot of sand
particles in between the folds. The community persists at all
seasons of the year but is most conspicuous in winter. Viva is
abundantly associated with Enteromorpha compressa.

(3) Colpomenia sthosa-community (PI. Il, Fig. 4). This com-
munity which is dominated by Colpomenia sinosa forma tuberculata
is the most conspicuous and extensive community on the rocky
ledge. In winter the plants are very well developed and have a
light-brown colour while in April the growth is very stunted and
poor, the plants are usually in a shrivelled condition and have a
dark-brown colour. Thisis probably due to higher temperature and
greater exposure to drought. Where the stones become covered by
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a thick layer of mud, Colpomenia becomes associated with Clado-
phoropsis zoolingerii and C. membranacea. In shaded localities
Colpomenia has other serious rivals in Gelidium and Ceramium.

(4) Sargassum-Cystoseira-community (PL |, Fig. 2). This
community is confined to the degper rodk pools in the Colpomenia
sinosa-be\t. The dominant plants are Sargassum tenerrimum and
Cystoseira sp. During winter the plants are very highly developed
forming very bushy growth of dark-brown colour. Champia, Jania
and Melobesia are the commonest epiphytes. Sargassum is practi-
cally absent from these rock pools during April, while only very
small, stunted plants of Cystoseira are occasonally found without
many epiphytes. The plants are firmly fixed to the stones at
the bottom by well developed rounded discs.

(5) Chaetomorpha-Acetabularia-community.  This commu-
nity is confined to deeper rock pools with sandy bottom.
Chaetomorpha prostrata is the dominant plant forming a more or
less compact mat by the intertwining of the filaments. The
filaments are quite rigid, possess a bluish-green colour, become
declined as soon as they are formed, get entangled with each other
or among other algae and are much coiled and contorted. They
are firmly fixed to the soil by means of long dender rhizoids.
The much coiled and contorted prostrate filaments and the presence
of a large number of branched rhizoids help the plants in binding
the sandy subgtratum on which they grow. Acetabularia Mobii
is locally abundant at places, forming small blue-green patches.
Rarely associated with Chaetomorpha and Acetabularia are
Chaetomorpha torta, Cladophoropsis membranacea, Cladophora
magdalenae and Struvea delicatula.

(6) Pylaiella-Enteromorpha-community. It is a shade-loving
community, favouring frequent submergence, digtributed on
shaded silt-covered stones along the margin of the rock pools or
in water when it is very shallow and not more than 10 cm deep.
Pylaiella litoralis is the dominant plant forming delicate tufts of
brownish colour. Abundantly associated with Pylaiella is
Enteromorpha intestinalis forma tubulosa. In extremely shaded
localities Gelidium, Polysiphonia and Ectocarpus are also present
sde by sde with the dominant plants.

(7) Caulerpa racemosa-community (PL |11, Fig. 5). This
community which is dominated by Caulerpa racemosa is confined
to glt-covered stones totally submerged under water in the rock
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pools in the Colpomenia sinosa-beit. Rarely Caulerpa peltata is
also present.

(8) Cladophoropsis zoolingeri-community. This commu-
nity is dominated by Cladophoropsis zoolingeri, forming dark-green
matted tufts on mud-covered stones in between the Colpomenia
sinosa clusters and flat stretches of mud-covered areas in the mid-
tide zone. It is highly mud-binding community, the mats often
becoming more than two centimetres thick. The filaments are
frequently clamped to each other by means of haptera
Chaetomorpha prostrata is frequently intermingled with Clado-
phoropsis, Cladophora magdelenae and Struvea are also rarely
present. .

(9) Padina tetrastromatica-community (PL [11, Fig. 7). This
community dominated by Padina tetrastromatica occurs in rather
shallow rock pools with sandy-bottom, extending from the mid-tide
to the high-water mark along the rocky ledge. The beautiful
fan-like light-brown plants stand erect in the rock pools anchored
below in the sand. Pure dense growths of Padina are as a rule
present but wherever the water is dlightly deeper species of
Cystoseira and Sargassum may occur. This community exists
throughout the year.

(10) Gelidium-Polysiphonia-community. This is the domi-
nant community in the Gelidium-Polysiphonia-Ceramium-belt.
Though redricted to the low-water mark, it may extend to higher
levels also along the rocky ledge but always remains confined
to very shaded and moist localities. Gelidium sp. is the dominant
alga of the community. It forms ether red or pinkish-yellow,
low, about one centimetre high, cushions on rough surfaced rocks
richly covered with barnacles. The plants are very firmly
attached by means of rhizoids given off from the prostrate
branches. In the tide pools abundantly intermingled with Geli-
dium are Polysiphonia and Ceramium. In shallow rock pools
with sandy bottom Bryopsis and Ceramium are locally abundant.

(11) Codium eongatum-comm\i\\ty. This  community is
confined to the rocks at the low-water mark. Codium elongatum,
the dominant plant of the community, forms large, dark-green,
dichotomously branched hanging festoons which as a rule remain
submerged under water or are constantly splashed by the waves.
The plants are firmly fixed to the rocks or animal shells. Due to
constant buffeting by the waves portions of the plants get detached
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and are carried to higher levels by the high tidee. Mog of the
plants are richly covered with pinkish phosphorescent clusters of
Champia compressa.

(12) Hypnea-Chrysmenia-community (PI. I, Fig. 6). This
is a drift algae community and is invariably dominated by Hypnea
musiformis and Chrysmenia Uvaria. All the algae comprising this
community are inhabitants of degper waters, which become detached
and are cast ashore during high tide. As a rule the upper part of
the plants is only present but occasionally complete plants il
attached to a portion of the rock on which they grow are also
met with. Abundantly associated with the dominant plants of
the community are, Gracilaria sp., Agardhiella robusta, Codium
elongatutn and Sargassum tenerrimum. Frequently we come
across Gracilaria cortica, Laurencia, Cystoseira and solitary fronds
of Caulerpa taxifolia. Coelarthrum opuntia is only occasonally
found. Erythrocladia subintegra is epiphytic on Cystoseira.

The algae growing on the buoys are firmly fixed to them,
forming large hanging festoons, just beow the water surface
Although different plants dominate the algal vegetation on
different buoys, but they are all intolerant of drought and are
thus invariably submerged. On some of the buoys a certain
degree of zonation is recognised, the upper bet being formed by
the green algae and the lower by the red ones. The floating
wharves in the Kemari harbour also bear very luxuriant vegetation,
the component algae being occasionally submerged and constantly
gplashed by the waves. The algal communities present on the
buoys and wharves are; —

() Ulva fasciata-community. This community which is
dominated by the bright-green plants of Ulva fasciata is confined
to buoys near the break-water, forming a green band about 20 cm.
wide, all round the buoys. The plants are firmly attached to the
buoys by a basal disc, the segments are very much eongated,
attaining a length of 35-40 cm. At the uppermog limit of the band
Ulva is commonly associated with Enteromorpha prolifera and
dwarf plants of Ulva lactuca. Below the band of Ulva there is
rich growth of some Polyzoa colonies intermingled with small violet
patches of Champia.

(2 Ulva-Enteromorpha-community. This community which
Is very prominent on the buoys is dominated by Ulva lactuca and
Enteromorpha prolifera. The former forms grassgreen coloured
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attached, foliaceous, orbicular patches all round the buoys, while
the latter forms thin wefts of entangled filaments of light-green
colour. Enteromorphaintestinalisand Cladophora Fritschii arealso
occasonally met with. This community is present on most of
the buoys and persists throughout the year.

(3) Clodophora Fitschii-community. This community which
is dominated by Cladophora Fritschii is very well developed upon
buoys and wharves. The plants foom dense, twisted, flaccid,
hanging festoon like tufts of olive-green or brownish-green colour.
On some of the plants there is an abundant growth of epiphytic
diatomes. The ramuli of these plants are usually thicker and
more fasgculated than those without the epiphytes. Enteromorpha
prolifera, E. compressa and Cladophora Fritschii var. Kemariensis,
C. fascicularis sue occasonally associated with the dominant
Species.

(4) Acanthophora Delilei-commurity. This community is
usually present on the buoys and grows bdow the green algae
communities. Acanthophora Deélilei is the dominant species,
forming cylindrical, much branched bushy tufts of violet red colour
which in certain cases may become dark red. A gpecies of
Cladophora having somewhat tough filaments is occasonally
asociated with Acanthophora.

(5 Chaetomorpha media-community. This community is
very common on the wharves in the Kemari harbour. Chaeto-
morpha media, the dominant plant of the community, bears dark-
green, unbranched filaments, upto 10 cm. high, attached to the
subgsratum by branched intertwining basal rhizoids given off from
the wedge shaped dongated basal cell. Erythrocladia subintegra
IS a common epiphyte covering large areas of the host plant. At
desgpe levels Chaetomorpha is frequently associated with
E. compressa and Polysiphonia platycarpa.

Two communities formed by floating algae are usually met
with in Kemari harbour, Baba idand and the channeds in the salt-
mar shes.

(1) Enteromorpha intestinalis-commxxmty. Enteromorpha
intestinalis forma flagdliformis, the dominant plant of the com-
munity, forms large entangled masses of green or palegreen

colour floating in Kemari harbour and in Baba idand. It perssts
throughout the year.

2
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(2 Enteromorpha prolifera-community.  This community
IS most conspicuous in the channels in the salt-marshes, covering
large areas and forming a thick carpet of light-green or yelowish-
green colour. Enteromorpha prolijera is the dominant species.
Rarely associated with it are Enteromorpha intestinalis and frag-
ments of Viva lactuca. The community is tolerant of frequent
exposures and therefore extends to the adjoining muddy areas
along the channels.



Systematic List

ULOTRICHALES
FAM. ULVACEAE
Genus. Enteromorpha* Link.

Plants tubular, small or attaining a very big size, slender
but often ample ; simple, proliferous or branched, branches show-
ing uniseriate filamentous tips ; at first attached, sometimes later
free-floating ; hold-fast formed by the downward growth of the
cells in this region ; cells parenchymatously arranged, in distinct
longitudinal rows in the younger stages and in some species even
in the adult condition ; inner and outer membranes often
thickened ; chromatophores single, may completely or partly fill
the cdl ; with generaly one pyrenoid ; zoospores, four to Sixteen
formed in each cell, sexual by biciliate iso- or anisogametes,

formed in diffeent thalli ; the zyogote germinating without
meiosis.

(1) Enteromorpha compressa (Linn.) Grev. var. typica
forma complanata (Chapman). Fig. 1A.

Dominant on rocks in the Ulva-Enteromorpho-belt at the
high water-mark, rocky-ledge, Manora.

Plants attached, bright-green, tubular or more or less com-
pressed, dilated towards the apex, tapering below, giving several
branches from the gradually contracted stalk-like base, branches
similar to the main frond ; fronds upto 15 cm. high ; cels small,
'3 mi in diameter, rounded or subquaderate, without any definite
arrangement in the adult plants, walls not thickened, contents
completely filling the cell, with one pyrenoid.

*The identification of the gspecies of Enteromofpha has been effected
with the help of a key by V. J. Chapman, Green Algae of North America

by Coallins and Marine Algae of the Pacific Coast of North America by
Setchell and Gardner.
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(20 Enteromorpha intestinalis Kuetz. forma flagellifor-
rais Chapman Fig. 15, Pl. IV. Fig. 8.

Fronds floating in large entagled masses of greenish or pale-
green colour in the Kemari harbour and along the beach at
Baba island.

Thallus simple or branched ; branches arising in tufts usually
from the base, smilar to the main axis ; fronds filiform, inflated
at intervals to give it an intestine-like appearance, flattened at the
top, margin crisped, texture soft ; plants at first attached by

[12 ]

Fic. 1. E

meat and structure, x 385. A, E. cotupressa var. typica forma

COtnplanata; B, E. intestinalis form flagelhj<>r>>tis; C, E. intestt-
nalis forma cornucopiae ; D, E. intestinalis forma tubulosa.

basal rhizoidal portion, later on freefloating, 4-10 cm. high,
2-7 mm. wide ; cdls in surface view rectangular or squarish,
17.6-30.8 fi long, 12-15 ju broad, inner membrane 8.0 11 thick,
outer 2.2 fx ; cedls in younger parts only arranged in definite rows ;
chloroplasts completely filling the cdl ; the plant adheres to paper
on drying nnd its green colour fades with age and preservation.



[ 13]

(3) Enteromorpha intcstinalis Kuetz. var. cornucopiae
Kuetz. Fig. 1C.

Abundanty found attached to buoys in the Kemari harbour
intermingled with species of Cladophora.

Fronds dwarf, 2-5 mm. in diameter ; only a few filaments
acquire the characteristic form of the species while most of them
are tubular with a few congtrictions here and there ; rarely they
are flat and ribbon-like ; filaments usualy smple or dightly
branched at the base ; cels 10-16 [i in diameter, without any
definite arrangement in longitudinal rows ; chloroplast completely

filling the cdl with a single pyrenoid. The plant adheres to paper
on drying.

(4) Enteromorpha intestinalis Kuetz. forma tubulosa
Chapman. Fig. ID.

Fronds in tufts of light-green colour aong margins of rock
pools and upon exposed rocks in the Ulva-Enteromorpha-belt at
the rocky ledge, Manora, Karachi.

Fronds dwarf, dender tubular or compressed, filiform, pro-
fusdy branched at the base, main frond and branches further bear-
ing spine-like proliferations ; plants 1-3 cm. high, 50-500 /1 broad,
attached by small flattened or elongated basal portion ; céls in
surface view sguare or dightly rectangular, 10-15 /x in diameter,
arranged in definite rows in the younger parts only, chloroplast
filling the cedl each having one to two pyrenoids ; plants adhere
to paper on drying.

(5) Enteromorpha prolifera Ag. Fig. 2A.
COLLINS, Green Algae North America, 1928, p. 122.

Abundant in the salt-marshes adjoining the Kemari harbour,
where the filaments lie prostrate forming either a thin weft or
more usualy a thicker carpet. In the channels it forms huge
floating masses of light-green colour. None of the specimens was
collected from this locality in the attached condition. This plant
Is dso abundant on some of the buoys in the sea along Manora
The plants are firmly attached by their basal rhizoids, and form
dense hanging tufts along the water surface. The plants here
are short and broad while those in the salt-marshes are dender
and very much larger.
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Filaments show a great variety of form and are either simple
or richly proliferous. The diameter varies from 100-800 /A.
The proliferations are, as a rule, of uniform diameter throughout
their length and sometimes only one cdl thick. It is only rarely
that the branches are proliferous in their own turn when they

FIG. 2. Enteromorplta: Surface view, showing cell

arrangement and structure, x 385. A, E. prolifera ;

B, E. prolifera forma capitlaris; C, E. minima ;
D, E. lubulosa.

bear short, spine-like proliferations. Cells more or less rectangular
in surface view, 13-19 ju long, arranged in longitudinal rows ;
chloroplast completely fills the cdl and contains one or more
pyrenoids.

(6) Enteromorpha prolifera Ag. forma capillaris
Chapman, Fig. 2B

Commonly found either attached to floating wooden wharves
in the Kemari harbour and buoys near Manora, or as huge,
floating entangled masses of light-green colour near Baba island

and in the channels in the salt-marshes.
\
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Thallus tubular or compressed with abundant proliferous
branches ; branches usualy smple or may further branch, varying
in length and diameter ; plants upto a metre or more in length
and usualy 150-700 Ml broad ; proliferations dilating at the apex ;
cdl in surface view square, 10-30.2 /A in diameter, arranged in
distinct rows, clear in the younger parts but less so in the older
ones ; membrane thin, cellsin transverse section 17.6 p. long, 15 /x
broad, chloroplast filling the cell, each with a single pyrenoid ;
plants adhere to paper on drying.

(7) Enteromorpha minima Nacg. Fig. 2C.
COLLINS, Green Algae North America, 1928, p. 121.

Dominant as a pale green mat at the high-water level, on
cement-concrete embankments at Manora ; zoospores in December.

Frofids dwarf, 1-2 cm. long, tubular or dightly compressed,
soft and delicate, dilating towards the apex, smple or rarely
branched ; branches arising from the margin ; cdls squarish in
surface view, 7-8 U in diameter (rarely upto 10/x), arranged in
no definite order ; wal on the inner and outer faces about equally
thick.

(8 Enteromorphatubulosa Kuetz. Fig. 2D.

SETCHELL and GARDNER, Marine Algae of the Pacific Coast of North
America, 1920, p. 256.

Occasondly intermingeld with E. prolifera forma capillaris
on floating wooden wharves in the Kemari harbour.

Fronds smple or with short proliferations near the base ;
unifomly thickened, 700 /x wide ; cdls squarish or dightly
elongated, 13-16 ™ in diameter, arranged in longitudinal series
throughout ; walls equally thickened on both sides, chromatophore
filling the outer end of the cell.

Genus Ulva Linnaeus

Fronds flat, leaf-like, parenchymatous, attached to the sub-
stratum by more or less marked attaching discs ; cdlls placed with
their long axes at right angles to the surface of the thallus, arranged
in two layers in close contact with each other ; each cdl with a
sngle parietal chloroplast having a single pyrenoid ; reproduction
by quadriflagellate zoospores and bi-flagellate gametes.
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(9 Ulvafasciata Delile. Fig. 3A, Pl IV, Fig 9

FLORA EGYPTE, 1813, p. 153, pi. 58, fig. 5; J. AGARDH, Till Algernes
Systematik ~dxe aAfd. VI, Ulvaceae, p. 174., 1883 ; A. VICKERS, Phycologia
Bar bade sis, 1908, PI. Il; coLLINS, Green Algae of North America, 1909,
p. 216 ; BOEKGESEN, The Marine Algae of Danish West Indies, Vol. I,
JOI3-14. P- #

Abundantly hanging in masses of green colour from side of
the buoys, dredges and wooden wharves in Kemari Harbour.
Plants always submerged just below the surface of water, firmly
attached to the substratum by strong basal discs throughout their
life.

Fronds 10-30 cm. high, attached by a circular or oblong
basal disc, 2-4 mm. in diameter, divided into more or less distinct
segments, each 1-3 cm. wide with an undulate margin ; in the
upper and lower region of the segments the thallus is differently
thickened aong the midrib and the margin. In T. S. from the
upper region of the segments the thickness of the margin is 50-60 /A
and at the midrib 70-90~ while from the basal portion the thick-
ness at the margin in 60-90 * and at the midrib 110-115 | cdlls
in the surface view are polygona with rounded angles, 18-22 /.
in diameter, rarely 16~ ; in vertical section the cdls are dightly
elongated, the chloroplast filiing the outer half of the cdls only.
Plants adhere to paper on drying and the colour fades with age
and preservation.

(10) Ulva fasciata Delile forma taeniata Setch.
Pl. V, Fig. 10.
In this form the fronds are divided into distinct lobes which
are dender and elongated, with a crisped margin. At the bes?
the segments are toothed.

(11) Ulva lactuca Linnaeus. Fig. 3fi.

BOERGESEN, Marine Algae Danish West Indies, Vol. |, 1913-14 ,
TAYLOR, Marine Algae North-Eastern Coast of North America, 1937 ;
SETCHELL and GARDNER, Marine Algae Parific Coast of North America,
Vol. |1, 1920.

Found growing in masses of green colour on buoys in the
Kemari harbour.

Plants attached, always submerged, foliaceous and orbicular,
attached by basal disc, 2-4 mm. in diameter ; stipe inconspicuous,
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(12) Ulvaindica sp. nov. Fig. 3C-F, PL II, Fig. 3

Dominant in the Ulva-Enteromorpha-belt, on the rocky ledge,
Manora, forming a dense mat on the silt-covered stones along the
margins of the rock pools. [t may aso extend into the Colpo-
menia sinosa-belt in the mid-tide zone where it occurs with
Co//>omemfl-clusters or as an epiphyte on Sargassum tennerimum
in the rock pools.

Fronds small, bright-green, about i cm. high, .8-1.5 cm. broad,
orbicular, soft, tufted, margin very wavy and frill-like giving the
plant a composite-flower-like appearance, retaining lot of sand
particles in between the folds ; frond suddenly narrows down into
a distinct though short hollow stipe, ending in a more or less
rounded disc by which the plant is attached to the substratum ;
cells squarish or polygonal in surface view, 1525 " in diameter,
contents completely filling the cell, each with one pyrenoid.

It seems that there are two different forms of this species
present a& Manora. The larger form has thicker fronds 75-85 /.
thick, cells are polygonal or sguarish in surface view, upto 30 \i
in diameter ; in vertical section the length of the cells in the two
layers is different, cells in the upper layer are upto 40 /A long
while those in the lower one are upto 30 p. *

The smaller form has thinner fronds, 3540y, thick ; cdls in
the surface view usually polygonal, 1518 p. in diameter ; in
vertical section cdls are squarish, 1518 ”~ in diameter.

The smaller form resembles U. californica Wille in the thick-
ness of the membrane, presence of a stipe and its habitat, but
differs from it in the characteristic composite-flower-like form of
the thallus, hollow stipe and the smaller size of the plants which
are seldom more than 1 cm. high. The larger form, however,
differs from U. californica in the greater thickness of the mem-
brane, different szed cdlls in the two layers of the thallus, hollow
stipe, bright-green colour and soft consistency.

This species is characterised by the smal sze of the plants,
bright-green colour, oft consistency, .8-1.5 cm. in diameter,
highly ruffled, frill-like margin giving the plant a composite-
flower-like appearance, and different sized cells in the two layers
of the thallus.
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CLADOPHORALES
FAM. CLADOFHORACEAK

Genus Chaetomorpha Kuetz.

Plants filamentous, unbranched, attached by a bng ‘apering
basal holdfast cell ending in branched rhizoids ; cells witti hrm,
often heavy, lamelose walls; chromatophore a parietal band,
more or less perforate, with numerous pyrenoids ; reproduction
by quadricilliate zoospores and by bicilliate isogametes ; mostly

marine.

(13) Chaetomorpha media (Ag.) Kuetz. Fig. 4A,B.

BOERGESEN, ./- |, B. S. V., 1. XIl. ig3® PP- 5H Cou.«s, Green
A1 of North America, 1928 pp. 224 ;'SETCHELL and GARDNER, JHe
Marine Algae of the Pacific Coast of North America, Vol. Il. 1920,
t>p. 203.

\
Rarely growing on floating wooden ( )
wharves in Kemari harbour, Karachi, fﬂw
forming tufts of dark green colour. { 1
Filaments  tufted, unbranched, ]. \
4-JO cm. long, erect, rigid and giff |

pelow, somewhat soft and flexuous | ¥ ER
above ; basal cdl very much elongated, ' L S J
swollen at the apex, 550" broad and k iy
narrow a the base, 205/1 broad, 1012 | |
times as long as broad at its maximum \ ' e _/,",Ir'
thickness, giving long, slender, inter- | Yy
twining rhizoids, containing thick chloro- \ hE-+* 3\
plast rich in pyrenoids ; other cels of \ \n :_,_ b
the filament 400-500 jn broad, usually \
as long as broad, rarely 2-2* times as \ \ 1 R -
long, uppermost cells barrel shaped, \ SRR |
more long than broad ; cell wal thick, s,
upto 604, lamellate. A\ B
A
The plants are usually covered over & A ckaetomo,pha

by epiphytes, the commonest being md\.x N\ Basg vey much
Erythrocladia subintegra. Pants adhee <f"g g Sf t:
to paper on drying. filament, X 32
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(14) Chaetomorpha prostrata sp. nov. Figs. 5A, B; 6

Abundant in the sandy bottom rock pools in the Coipomenia
sinosa___and Gelidium-Polysiphonia-Cerafnium-bells, on the rocky
ledge, Manora, more or less throughout the year.

Plants form a
more or less com-
pact mat, about
i cm. thick, by the
intertwining of the
filaments. The
filaments  become
declined as soon as
they are formed,
get entangled with
each other or among
other algae and
are much coiled
and contorted.
They are quite
rigid, not collaps-
ingonremoval
from water and
possess bluish
green colour. The
thickness of the
filament varies, the
slender ones being
upto 300 ju in dia-
meter, while the
thicker ones may
be upto 900 p.
(rarely 1 mm.) ;
cells I-1£ times as
long as broad,
nearly uniform
throughout and
distinctly ~ monili-

Ilu. 5. Chaetomorpha prostrata - nov. -
A, Smal portion of IOthe cgmpact matsi?ormed b form.  The W_a”S

-tfhe Siﬂtertwing)ng frillgén?_r}ts bindinghloth Ofsl'sarrlll; are very thick,
. Short unbranc ilament with the slightly - :

e Nt bosall rhizoialiegells. X, 32,87 60-100 U and high
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lamellate. The filaments are firmly fixed to the soil by means of
long dlender branched rhizoids, given df from certain cells.
These rhizoids are very much branched at their tips and firmly
clasp any other filament or any rhizoid of a filament that comes in
thelr way, so that it is quite difficult to tease out a single filament
from the thick mat without breaking it. Occasionaly erect filaments
have been observed fixed to the substratum by elongated, tapering

rhizoidal basal cell. In these the other cells do not bear any
rhizoids.

This species resembles C. i oAk
torta (Farlow) McClatchie in -_ | ) '
the declined filaments, form- \
ing entangled, coiled and con- il BT g
torted masses, sze of the cells 1
and bluish-green colour but / /| ( — T —nu
diliers from it in the smaller [ )
size of the filaments, which lie e R x
prostrate and firmly anchored P N

by means rhizoids given of i\ Jf ;
from certain cdls. _ |

This species, paticularly |/ ™
the plants with dender /
HUirnents,  resembles  very
much  Rhizoclonium grande ok
Boergesen described by him —
from Bombay. ‘. however, { \
differ from him in putting it
under Rhizoclonium.  This FIG. 6. Chaetomorpha prostrala sp.

: nov.: Rhizoids from three different
species has been put under ‘piants clasping each other iirmly,
Chaetomorpha because of the x 20
coarse filaments, not collaps
ing on removal from water, large dightly barrel shaped cdlls highly
thickened lamdlate wal and occasona presence of erect or
prostrate unbranched filaments attached to the substratum by the
tapering basal rhizoidal cell. In my opinion the presence of
rhizoids given df from certain cells is an adaptation to the condi-
tions of growth. This particular species grows on loose and
shifting sand at the bottom of the rock pools and the formation
of rhizoids helps in binding this sand into a compact substratum.
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The prostrate, coiled and contorted nature of the filaments aso is
helpful in his process.

This species is characterised by thick, rigid, dlightly monili-
form, prostrate filaments, coiled, contorted and entangled to
form a thick, compact mat, firmly fixed to the substratum by
means of rhizoids given of by certain cels ; basal cell not very
much elongated ; other cells 300-900 ju thick, |-I1£ times as long
as broad, with highly thickened lamellate walls.

(15) Chaetomorpha torta (Fallow) McClatchie. Fig. 7.

COLLINS, Marine Algae North America, Second Supplementary papers
'028, p. 77 ; SETCHEILL and GARDNER, Marine Algae Pacific Coast of
Worth America, 1920, p. 205.

Frequent in the rock pools with sandy bottom in the
Colpomemenia sinosa-belt associated with Acetabularia Mobti.

FIG. 7. Chaetomorpha torta: Portion <>i the filament showing tin
slightly elongated, declined, basal rhizoidal cell.

Filaments rigid, attached by a basal rhizoidal cell, only
2-3 times as long as broad ; declined near the base, coiled, upto
5 cm. long, 400-600 in diameter ; cdls as long as broad ; colour
bluish-green ; rhizoids slender, branched.

The plants never attain a very big sze and always remain
attached to the substratum.
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(16) Chaetomorpha linum (Muel) Kuetz.

KUETZ., Phyc. Germ. p. 204 ; Conferva hnum Boerg., Marine Algae
Arabian Sea, 1934.

Plants forming entangled masses among other algae.
Specimens about 150-200 A thick ; length of the cells from about
I the breadth upto 4-5 times as long.

This is one of the previous records from Karachi.

Genus Rhizoclonium Kuetz.

Plants filamentous, unbranched or sparingly branched, with
a few to many rhizoida branchlets composed of one to few
segments, cells long, with one to several nuclei and a single
reticulate, parietal chloroplast, with numerous pyrenoids ; multi-

plication by fragmentation ; reproduction by biflagellate zoospores
or by akinetes.

(17) Rhizoclonium tortuosum Kuetz.

KUETZING, Phyc. Germ., 1845, p. 20% ; cCOLLINS, Green Algae North
America, 1928, p. 248; SETCHELL and GARDNER, The Marine Algae of
Ike Pacific Coast of North America, 1920, p. 185.

Occasiondly associated with Enteromorpka compressa in the
Ulva-Enteromorpha-be\t on the rocky ledge, Manora, forming
dark-green entangled masses.

Filaments curled, 4560 * in diameter, cels 8 times as long
as broad ; cel walls not very thick and lamellose.

It differs from the type in having very much eongated
cells.

(18) Rhizoclonium kochianum Kuetz.

KUETZING, Phyc. Germ., 1845, P- 206 ; BOERGESEN, Marine Algae

Danish West Indies, Vol. 1/ p. ig, fig. 7 ; cOLLINS, Green Algae North
America, 1928, p. 240.

Frequently intermingled in an Enteromorpha-mat on wet,
muddy banks along the channels in the salt marshes adjoining the
Kemari harbour.

Filaments paleyelow ; cdls 12-15 jx broad, about twice as

long as broad ; rhizoids rare. This species has been described by
Boergesen from Bombay, Kolaba
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(19) Rhizoclonium implexum (Dillw.) Kuetz. Fig. 8A,
COLLINS, Green Algae North America, 1928, />. 2j.g ; SETCHELL and
GARDNER, Marine Algae Pacific Coast North America, 1920, p. 183,

I [
e

A
FIG. 8 V4, Rhizoclonium im-
plexum, x 350 ; B, R. Kerneri,
x 35°.

Usualy intermingled with Enteromorpha compressa at the
high-water mark.

Filaments light or yellowish-green, flaccid, 3545 p broad,
1-2 times as long as broad ; rhizoids absent.

(200 Rhizoclonium Kerneri Stockm. Fig. 8B.
COLLINS, Green Algae North America, 1928, p. 24.0 ; SEACHELL and
GARDNER, Marine Algae Pacific Coast North America, 1920, p. 145,

Usually associated with Enteromorpha compressa aong the
margins of rock pools or frequently submerged under water, in
the Ulva-Enteromorpka-belt.

Filaments yellowish-green, very slender, 12-14 u thick,
35 times as long as broad, devoid of rhizoids.
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Genus Cladophora Kuetz.

Plants filamentous, sparingly to repeatedly branched ;
branching lateral but often appearing dichotomous ; growth in
length chiefly by the division of the apical cell ; cells multinucleate,
chloroplast as a rule reticulate, with many pyrenoids, or in the
form of numerous discs ; cel wal thin or thick, in older alls

lamellose ; reproduction by 4-ciliated zoospores and by bicilaU-
gametes.

(21) Cladophora Fritschii sp nov.
I. V, Fig. 11 and PI. VI, Fig. 12.

Very common on buoys and wooden wharves in the Kemari
harbour, forming dense twisted rope-like hanging festoons of
brownish-green colour.

Plants 130 cm. high,
anchored by small basal discs
formed by the intertwining of
the numerous branched rhizoids
given of from the basa cdl ;
plants soft, flaccid, profusay
branched ending in smaller or
larger tufts of terminal ramuli.
The branching in the basal
region is alternate, rarely op-
posite, while in the upper it is
di- polychotomous. The tufts of
the terminal fasciculate ramuli
are thinner and longer in the

Fig. 9A-B ; 10A-£,

lower region, while they are i
thicker and shorter in the
upper region ; in the upper B

thicker tufts the ramuli arise
FIG. 9. Cladophora Fritschii sp.

from each articulation, while in
the lower ones they may have
a few cdls in between the sue-
cessve ramuli. Branching in
both the lower and upper

tufts

nov.: A, Part of the main filarneni

Baoa lower cluses, * Zzh; u%%er

emi of a ilament _
ultimate

ramuli, ¢ "{8*

Is di-polychotomous, the

ultimate branches bearing, usually on the inner side, 1-3 celled
dightly curved ramuli. Cells of the main axis 200-300 * broad,
10-12 times as long as broad, usualy much broadened at the

4
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broad ; while those of the ultimate ramuli are 60-80 ; broad,
4-6 times as long as broad, with more or less rounded apices. In
the upper tufts of ramuli, cells of the main axis are 90-100 » broad’
79 times as long as broad, and those of the ultimate ramuh
28 35 u broad, 58 times as long as broad, with acute apices. The
ramulUn these tufts are more conspicuously curved than those
in the lower tufts and also show a dlight constriction at the point
of origin. Rarely very short, thick tufts are present with
di-polychotomous branching. Ultimate branches in these tufts are
short and erect, cells 50-60 ,, broad, 1J-3 times as long as broad.
Mog of the ramuli in the upper tufts at the time of collection were

full of zoospores, escaping by an opening at the upper end of each
cdl just below the septum. |

Plants firmly adhere to paper
on dryiiig.

This species is markedly
characterised by the brownish-
green colour, soft and flaccid
substance, lower thinner and
upper thicker tufts of ramuli
with di-polychotomous branch-
ing, ultimate branches bear-
ing one to three celled sightly
curved ramuli, usually on the
inner aside ; ramuli in the
upper tufts dightly constricted
at the base ; cells of the main
filament 200-300/1 broad, 10-12
times as long as broad ; plants
adhere to papper on drying.

(221 Cladophora Fritschii
var. Kemariensis var. nov
Fig 1L

Very common on buoys
near Manora, and floating

ct o

FIG, 11. Cladophora Fnlschtt var.
den wharves in the Kemari ~ Kemagiepsis Sp. et var, nov.: A Part

har our, forming dense, lossaly ramuli
tufted, hanging festoons. ol thesame\/v@bu%.mge fm
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Plants erect, 10-15 °™- high, attached to the substratum by
smal rounded basal disc ; soft and flaccid ; cells of the main
filament 216-270 N thick ; 10-13 times as long as broad, with
strongly lamellate walls ; in the lower part the branching is rather
irregular ; branches end in small tufts of ramuli, in which every
cdl of the main filament is di-polychotomously branched ; one
of the branches is usually reduced and is often only 2-3 celled,
ultimate ramuli 60-80 ~ in diameter, 4-6 times as long as broad,
with blunt or dightly acute apices.

This variety differs from the type in smaller size of the plants,
light olive-green colour and no differentiation of upper and lower
tufts of ramuli. A very characteristic feature is the presence of
reduced, 2-3 celled branches at each di-polychotomous division in
the tufts of ramuli.

(23) Cladophora fascicularis
(Mert) Kuetz. Fg. 12A-B.

COLLINS, Green Algae North America,
1928, p. 265.

- Abundant on buoys and wooden
| /| wharves in Kemari harbour, in-
. |/ termingled with Clodophora Frit-
sckii, forming twisted rope-like,
\ 4 VY f hanging festoons of olive-gree
n [l r/l /' colour. !

\ J Fronds upto 40 cm. high, soft

ML and flaccid ; cells of the mai
(N filaments 250-300 fi in diameter
H \| ( 4-6 times as long as broad ; cell
't \ walls highly lamellate ; main fila

| | ments bear at short intervals very
‘-.‘.’-ﬁ.‘;\ loosely built, fascicle-like tufts, of
very long, simple or sparsely

{\ branched ramuli each consisting of
FIG. 12. Cladophora fascicula- 10-1S célls: cdl of the ramuli

ris. A, part of the man iila 80-100 a in diameter, 2-3 times 43

ment. x 19; . upper end of long as broad.
the filament with ramuli, x 19.
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This plant differs from the type in having very loosdy built
fesciculate ramuli, which are not densely pectinately arranged and
in the presence of very long, unbranched ultimate ramuli. It
resembles C. monumentalis Boergs. in the olive-green colour and
loosely built fascicles. Whether on the basis of these characters
it should be regarded as a distinct species is problematic.

(24) Cladophora Magdalenae Harv. Fig. 13.

COLLINS, Green Algae North America, 1928, p. 26S; TAYLOR, Marine
Algae of North Eastern Coast of North America. 1937. P- $*>

Plants frequently forming pro-
strate mats of light-green colour
in shallow rock pools in Colpo- =
menia smosfl-belt, associated with
Acetabularia Mobii.

Filaments creeping with seve-
ral erect branches, nearly | cm. P 4,
high, irregularly  branched ; e
branches bear inwardly curved
ramuli, sometimes given df uni-
laterally ; cells of the main axis
80-120 fi broad, 4-5 times as long
as broad (rarely 6-8 times) ;
ramuli given dof from every arti-
culation, cdls 30-35 \i broad, 3-5
times as long as broad ; colour
brownish-green, cdl wal not
lamel late.

The plants from Karachi differ
from those described by Callins
In the sze of the cells of the main
axis which reaches 120 fi and the
smaller size of the plants which FIG. 13. Cladophora magdaleno ;
Is seldom more than 1 cm. A branch with ramuli, x 48.
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(25 Cladophora (Hutchinsiae?) (Dillw.) Kuctz. Fig. 14.

HARVEY, Phyc. Britannica. Vol. 1V, pi. CXXIV ; coOLLINS, Green
Algae North Ainericaj 1928, p. 213.

Intermingled with Enteromorpha on a wooden wharve near
Baba island.

FIG. 14. Claduphura [Hutchi-
nsia}): A—B, Branches with
ramuli, x 27.

Plants glaucous green ; filaments 150-300 fi in diameter ;
flrxuous, sparingly branched ; ramuli few, 12 celled, secund,
with blunt apices ; cells 2-4 rimes as long as broad.

As very little material of this plant was available, | haie
provisionally put it under C. Hutchinsiae, from which it differs

in the small size of the plants and absence of constrictions at the
base of the ramuli.
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CHAETOPHORALES
FAM. CHAETOPHORACEAE
Genus Endodcrma Lagerheim.

Fronds microscopic, epiphytic or endophytic on other agee ;
filaments irregularly branched ; cells with parietal chromatophores.

with one or more pyrenoids; reproduction by 2-4 ciliated
ZOOSPOres.

(26) Endoderma viridc (Reinke) Lagerheim.
COLLINS, Green Algae North America, 1928, p. 109.

Commonly found as an endophyte in Ceramium and
Polysiphonia in the Gelidium-Polysiphonia-Ceramium-belt on the
roftky ledge.

Filaments usually much branched ; cdls 3-8 * broad, 16

times as long as broad ; often irregularly swollen and contorted,
with one pyrenoid.

(27) Endoderma Wittrockii (Wille) Lagerh. Fig. 15A.
COLLINS, Green Algae North America, 1928, p. 199.

Common as an endophyte on Ectocarpus in the Acetabularia-
Stfrauea-community.

Filaments smple or irregularly branched ; cdls 10-12 /1 in

diameter, i-rj times as long as broad ; pyrenoids one in each
cell. -

Genue Entocladia Reinke.

Plants microscopic, growing within the cdl membranes of
other algae, composed ot irregularly branched filaments, codecing®
in the centre to form a single layered disc ; growth mostly by the
divison of the terminal cdl ; parieta chromatophore, with one
or more pyrenoids ; reproduction by 2-4 ciliated zoospores.

(28) Entocladia Polysiphoniae sp. nov. Fig. 155.

Commonly creeping under the cel membrane of Polysiphonia
from the Gelidium-Polysiphonia-Ceramium-beli.
Thallus ydlowish-green or light-green, without any haire ;

filaments branched, branches closdly codescent to form a
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continuous layer in the centre of the mass, leaving a few marginal
filaments ; cells of the filaments 8-n p in diameter, 2-3 times as |
long, terminal cells slender and more or less conical ; cells of the
central plate irregularly polygonal, usually 10-15 # " diameter.

Fro. 15. A, Endoderma wittrockii x 203 ;
B, Entocladia Polysiphonics sp. nov. x 350.

Many reproductive bodies have been observed in each cdl of
the central portion, but the nature of these, their method of
escape and subsequent behaviour has not been observed.

This species resembles Epicladia Flusirae Reinke in the
presence of a central pseudoparenchymatous disc but differs from
it in the dimensions of the cels and the endophytic habit of
growth. It has been provisionally put with Entocladia on account
of its endophytic habit of growth.
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Genus Pseudulvella Will.

Thallus forming small, rounded discs, composed of closay
placed radiating filaments, becoming pluristratose in the centre ;
tells uninucleate, single chromatophore containing one pyrenoid ;
reproduction by 4-ciliated zoospores.

(29)» Pseudulvella sp. Fig. 16

Abundant on smoth surface pebbles in rock pools in the Viva-

Enleromorpha-belt, near the high-water mark, forming dark-
green rounded discs.

FIG. 16. Pseudulvella sp. A, Surface view of the
stratum, x 1012 ; B, section of the same, showing ereci
filaments with terminal empty cells, x 1012

Cdls 4-6 * broad, 2-2* time? as long as broad, arranged in
compact vertical rows in the centre, each row of 6-7 cels ; apical
cdl usualy conica tapering upwards ; single chloroplast with a

single pyrenoid ; cdls in the surface view polygonal with more or
less rounded contents.

~Although no swarmers have been observed, but the presence
o\ empty terminal cells with terminal openings indicate that th...
might be concerned in their formation and dispersal.

J
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SPHONALES
FAM. CAULERPACEAE
Genus Caulerpa Lamour.

Fronds composed of creeping rhizome-like stem, giving out
filamentous rhizoids below and erect fronds above, showing a
great degree of vegetative variation ; fronds may be simple to
elaborately branched ; propagation by bits of rhizomes which can
develop into complete plants.

(30) Caulerpa peltata (Turn.) Lamour. Fig. 17A.
BOERGESEN, /. /. B. S, Vol. XI, 1932.

|

Fio. J< A, Caulerpa peltata, B—C, Caulerpa racemosa ; |

B, A portion of the same resembling C. laetivirens; C. A |
stolon bearing different types od camuli.

Occasiona in shallow rock pools on silt-covered stones, in tle '|
Coipomenia sinosa-belt, at the rocky ledge, Manora
Plants nearly | cm. high, light-green bearing rhizoids bdo>v
and rrect assimalators above ; assimilators bear simple, p>dtae.
i
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disc-shaped ramuli arranged in a spira manner, each dightly
turned upwards ; discs 56 mm. in diameter of plants collected in
winter, and 2-3 mm. (rarely 4-5 mm.) in those collected in April.

In general characters and the size of the ‘discs this plant
resembles the form described by Boergesen from Bombay, but |

have not so far observed the curious assmilators described by
him.

(31) Caulerpa racemosa (Frosk) Weber-van-Bosse.
Fig. 17B-C. '

Frequent in shallow rock pools in the Colpomenia smosa-belt,
on the rocky ledge, Manora. This plant was not found during

April. The plants are erect, completely submerged under water,
attached at the base to silt-covered stones.

The plants agree in al the general characters with C. racemosa
but at the same time combine the characters of a number of
described forms of Caulerpa.

Boergesen has separated var. occidentalis from var. Chemintzia
by the fact that in the former the uppermost swollen part of the
ramuli are convex while in the latter they arc more or less disc-
shaped or even concave. He aso distinguishes this form from
C. laetivirens by the suddenly swollen apices of the ramuli as
compared to the cylindrical or evenly thickened ones in the latter.
In C. peltaia the ramuli are peltate and disc-shaped.

The present form combines al these characters in the same
individual. The same assimilator may bear ramuli with convex,
concave or disc-shaped apices and on the same stolon some
assimilators may bear uniformly thickened ramuli. On some of
the assmilators have aso been observed a few typical peltate,
ramuli resembling C. peltata. Some of the shorter assimilators are
wholly covered with peltate ramuli. From this it seems possible,
as various other authors have aready pointed out that a clear
sharp line cannot be drawn between the various species. It has
frequently happened that species have been founded on specimens
showing markedly different characters, while later investigations
have brought to light plants with fronds of both types growing
from the same stem. Inorder to definitely clear the position of
the various species an intensive ecologica work in nature and
cultural work in the laboratory is needed.
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(32) Caulerpa taxifolia (Vohl.) Agardh. PI. VI. Fig. 13

BOERGESEN, Marine Algae of Danish West Indies, 191J-14, pp. 132 .
COLLINS, Green Algae of North America, 1928, p. 334.

Common in deeper rock pools, attached to silt-covered,
totally submerged stones, in the Colpomenia sinosa-belt, forming
huge, erect tufts, at the rocky ledge, Manora. Also collected aong
with the drift algae from the sandy beach, Manora

Plants somewhat rigid, 10 cm. high, with naked creeping
stolon ; assimilators plane, lanceolate, linear, pinnate ; pinnules
sickle-shaped, aways opposite and distinctly constricted at the
base, ending in a short mucro, 4-7 mm. long, 113 mm. broad.
Plants imperfectly adhere to paper on drying.

(33) Caulerpa scalpelliforms (R. Brown) Web. v.
Bosse. f. typica Web. v. B.

WEBER VAN BOSSE, Monographie des Caulerpes, p. 286.

Assimilators placed alternately on both sides of the thallus,
very cuneate in shape tapering towards the apex ; angles between
the lobes acute ; along the upper rounded part of the lobes a row
of acute processes is present.

This form has not so far been observed by me although it
has been previously reported from Manora, Karachi.

Genus Bryopsis Lamour.

Plants erect, tufted, much branched, coenocytic ; numerous
disc-shaped chromatophores, each with a single pyrenoid ; plants
fixed to the substratum by rhizoids given df by the main axis,
bearing erect branches more or less pyramidally or uni- ot
bilaterally arranged ; reproduction by biciliate gametes of two
kinds formed in the pinnules.
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(34) Bryopsis corymbosa J. Ag. Fig. ISA and B.
DB 'l ONI, Sylloge Algarvm, Vol. I.

Abundant in the sandy bottom rock pools in the Celidium-
Polysipkonia-Ceramium-he\t, forming browish-green or olive-green
SymplocaAWmi fascicles.

A 13

FIO. 18. A. liryopsis corymbosa, x 75 ; B. showing a branch
forming a rhizoid, x 50.

- Fronds upto 2 cm. high, soft, sparsely branched, branches
given dl in no definite order and densely clustered at the apex ;
no sharp distinction between the lesser branches and the pinnules
ftat clothe th-m on al ddes ; the latter themselves being
frequently more or less branched or forked ; pinnules lone and
slender, gradually attenuate at the apices, dightly constricted at
the base.

Rarely in some plants any one of the branches may become
elongated, colourless and end in a rhizoid.
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FAM. DASYCLADACEAE
Genus Acetabularia Lamour.

Plants consisting of a stalk attached.to the substratum by a
branched rhizoid-like base, and with a terminal cap-like whorl
with rays either free or joined by calcium ; each ray bearing on
its upper surface near the base a prominence, the prominences
forming a ring, the corona superior, with scars corresponding to
deciduous tufts of hairs borne by them. A corresponding corona,
the inferior corona, may be present below the rays. Reproduc-
tion by aplanospores formed in the rays, the membrane of the
spores free from lime ; the aplanospores give out zoogametes
which by conjugation form a zygote which germinates to give the
new plant.

(36) Acetabularia Mobii Solms-Labauch. Fig. 20A-C

Solms-Labauch, Monograph of Acetabularieae. Trans. Linean Soc,
Second Series, Vol. 5, Bot., London, 1895-1901.

Dominant in the Chaetotnorpha-Acetabularia-community in
deeper rock pools on the rocky ledge, Manora, Karachi.

Plants with short stalks, rugose ; terminal disc rounded, flat,
35 mm. in diameter ; rays 15-16 (rarely 18), vesicular, obovoid,
approximately twice as long as broad, with rounded ends, which
are not calcified, lateral walls united by strong calcification in the
majority of plants ; corona superior only present, coronal knobs
with roundish apex bearing a whorl of 4-6 hair scars (rarely 3),
hair tufts copiously branched but short. Each fertile ray contain-
ing 50-62 rounded aplanospores, each 90-120 ™ in diameter.

This beautiful plant has been referred to this species because
of the presence of only the superior corona, the coronal segments
being knob-shaped with rounded upper surface and a circular
tfroup of numerous hair scars.

The plants aways remain small, the height varying from
25~7-0 mm. The stalk is rugose, gradually tappering towards the
base ending in a very branched rhizoid which penetrates into the
substratum and firmly fastens the plant there. In order to dig
out the complete plant, the surrounding stone has to be either
dissolved in some acid or mechanically crushed by a pair of
forceps. The stak ends in a rounded flat disc, 3-5 mm. in
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diameter of 15-18 rays, united together by strong cacification oi
the sde walls. Solms-Labauch puts the union together of the rays
by strong cdcification as a classfication character, but in my
collections, however, the plants show a great deal of variation in
this character. Magority of the plants, which are, as a rule, very
small, never more than 3 mm. high, show a strong cacification,

Fie. 20. Acetabularia Mobii: A, ventral view disc,

x 18 ; B, Dorsal view disc, the rays containing

aplanospore, x 11 ; C, Corona Superior with hair
scars, X 506.

in others which are usualy upto 7 mm. high, the rays are quitr
separate from each other and in a few cases a ray or two are seen
to be bent upwards or downwards, while in still others they are
united in bundles, each bundle of three or four rays. Occasionally
there are plants with rays quite free from each other arising from
the central disc partly overlapping each other.

, Rarely there are two discs present, one above the other but
without any intervening hair tufts.
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Each ray is 400-600 A broad at the apex, 100-150 , at the
base, and 2-2 J times as long as its maximum breadth, apices of
the rays have broadly rounded corners.

The segments of the corona superior are knob-shaped,
700-800 ix in diameter with rounded upper surface, bearing a
circular group of 4-6 hair scars. In some cases only 3 scars are
present.

Solms-Labauch differentiates this species from A. polyphy-
soides Howe by the radially elongated coronal segments in the latter
with an dliptical group of numerous hair scars. Collins, however,
does not mention this character for A. polyphysoides and only
says that the coronal segments bear numerous hair scars.

Hairs present on the corona segments, 30-35 n broad,
4-5 times as long, repeatedly branched, branches 17-20 1J broad,
4-5 times as long, ultimate branches becoming very narrow,
812 n broad.

Fertile rays are strongly cdcified, each containing 50-62
liplanospores, each spore 90-120 M in diameter.

FAM. CODIACEAE
Genus Codium Stackhouse.

Thallus firmly anchored to the substratum by a basal disc ;
in transverse section the thallus is seen to be composed of a
central medulla of narrow, interwoven, forked threads and a
peripheral cortex of large club-shaped vesicles densely grouped at
the same level to form a palisade layer ; chloroplasts aggregated
beneath the outer surface of each cortical vesicle ; sporangia one
°r more on each vesicle, each opening by an apical pore.

(37) Codium elongatum Agardh. Fig 21A.

Pl.VI, Fig. 14
BOERGESEN, J. |I. B. S., Vol. IX, 1930, /> 759 ; Marine Algae of
Danish West Indies, Vol. |, 1913-14, p. 116; COLLINS, Green Algae from

North  America, 1920, p. 172

Common in deeper rock pools, the plants firmly attached by
their basal discs, and floating out into the water or hanging down
from the rocks at the low tide mark on the rocky ledge, Manora.
Also collected aong with the drift algae at Sandspit.

ft
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Plants dark-green in colour often much elongated 10-30 cm.
high, 3-5 mm. in diameter, regularly dichotomous, firmly attached
to the rocks by basal disc ;

i\ younger divisions of the thai-

A TN \ Ins terete while older ones

' 3 frequently compressed and

| "‘h_.-,_.—,; \ dightly expanded beneath
GED Gy furcations ; utricles obovate,
\oigy | = # clavate giving 14 coenocytic
\ ),' | = filaments at the base, 220-
1 / L.l 540 fi broad (rarely upto
/ \ == 700 /A ), 3-4 times as long ;

- /, : ( sporangia one or more on
J each utricle, sometimes the

y/ @\ n O utricles bear scars of pre-
{ ' viously borne sporangia ;

T stalked, lanceolate, pointed
l ' at the apex, 100-150 /* broad,
‘ / 370-400 11 long, opening by.
\ ¢/ an apical pore. Plants par-
J/ tialy adhere to paper on
£A) drying. Champia compressa
. IS a very common epiphyte

B . _on these plants forming
FIG. 21. Codium: Utricles with

Spogitlngcia.céonlé?oa A,CC-Celcng%arl:‘um; dark-red  shining clusters.
; R Fs ' Fronds are also richly
covered with diatomes.
This plant differs from that described by Collins, in the size
of the utricles which may be upto 700 broad (rarely more) and
34 times as long.

(38) Codium coronatum Setch. Fig. 2LB.
BOERGESEN, /. /. B. S., Vol. XVI, 1937, />. $.

Only one specimen of this plant has so far been collected
amongst the drift algae from the rocky ledge, Manora, Karachi.

Plant easly recognisable by its characteristic irregularly
shaped, coxcomb-like thallus, flat nearly 2 cm. broad ; utricles
clavate, 160-200 fi broad, 4-5 times as long, contents restricted
to the upper swollen portion, gametangia one or more, borne
laterally on each utricle, fusform, stalked, 85-200 n broad,
235250 n long, each with an apical pore.
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(39) Codium latum Sur. Figs. 21C 22.

SETCHELL and GARDNER, Marine Algae Pacific Coast of North America,
920, p. 175, PI. 15, fig. 6.

Common on rocks and shells of

barnacles near low tide mark, forming 'l 00 bl
feltlike masses of erect, often dichoto- V" Al [
mously branched fronds, anchored firm- \ |/ ||/ /Y/
ly by smal basal discs. EIY A V4

0 (A

Lower portion of the frond is more ( I 7L
or less cylindrical, while the upper is | LJ [/
abruptly  flattened, di-trichotomously \ q
branched and blunt a the apices; | ! |
utricles clavate, 180-270 p broad, Fo /
700-780 ju long, cylindrica when young, (\' -
hearing one or two long hairs just below & /
the tip ; gametangia borne laterally on "
utricles, 150-175 p. broad, 350-400 ju
I°"g» usually the contents dividing . .
transversely into two.

g

il.
22, Codium latum,
p SR I3

Genus Udotea Lamour.

Fronds arising from a mass of creeping colourless rhizoids,
stipe erect, terminating in a brush-like tuft, or in a flabeli-form
more or less distinctly zonate lamina ; consisting of continuous
filaments, with numerous short branches, attached to each other
by short processes and sometimes developing laterally into a more
or less definite cortex “calcification as a rule complete.

(40) Udoteaindica A & ES. Gepp.

WV & E. S Gepp, 77M Codiaceac of the Sboga Expedition, p. ut.
ig- U-M. 5053 ; BOERGKSEN, four. Ind. Bot. Sac, Vol. IX, 1930,
Pp. 160-161.

This plant has been recorded from Karachi by Mr. and
Mrs. Gepp, | have, however, not so far found it in my collection.
Boergesen has described it from Dwarka but according to him his
plants are much bigger, about double the size of the specimens
from Karachi.
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FAM. VALONIACEAE
Genus Siphonocladus.

Plants small erect, attached to the substratum by a wdl-
branched thick-walled rhizoid with or without septa ; primary
vesicle bears a number of constrictions at the base ; sooner or later
becomes divided into a large number of irregularly arranged cells
of unequal size ; branches arise from these segments which either
remain undivided or become multicellular and bears branches in
turn.

(41) Siphonocladus sp.

Commonly intermingled with Cladophoropsis Zoolingen on
flat stretches of mud-covered areas in the Colpomenia sinosa-
belt. Only young plants of this genus have so far been observed.

Genus Valoniopsis Boergesen.

Thallus forming low dense tufts on rocks; branched,
branches given df in a basipetal manner, cut dof from the main
filaments by septa, apparently opposite ; haptera may be
developed from the base of the filament or at the end of any of
the branches.

(42) Valoniopsis pachynema (Martens) Boergs.

BOERGESEN, Some Marine Algae from the Northern part of the
Arabian Sea, Det. Kgl. Danske Videnskabernes Selskab. Biologiske
Meddddser, XI, 6, pp. 10-13.

| have not so far observed this species although it has been
described by Boergesen from Karachi and Ceylon.

Genus Struvea Sonder.

Fronds attached to the substratum by branched rhizoids ; stipe
branched or unbranched, monosiphonous, bearing one or more
flabelliform, net-like expansions, consisting of articulate ramuli,
fusng with each other on either side of the stipe by haptera to
form the network.
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(43) Struvcadelicatula Kuetz. Fig. 23.
BOERGESEN, Journ. Ind. Dot. Hoc. Vol. XII, 1933 P- 3-

In;, 13. Sruvea delicatula: Frond showing the mode
of attachment by means of tenacula and the undivided
top cells, x 24.

Abundant in shallow tide pools in the Colpomenia smosa-belt,
intermingled with Acetabularia Mobii.

Plant 1-2 cm. high, profusely branched at the apex, stipe cdl
350-400" broad, 3-10 times as long as broad, bearing at its base
annular constrictions and much branched rhizoids with thick
contents ; ramuli given df oppositely which fuse with each other
on either side of the stipe by haptera ; ramuli 150-225 " broad,
*~3 times as long as broad, cut of by transverse septa ; branches
in one plane only ; chromatophores are plate-shaped, irregularly
Polygonal forming a network, each with a large pyrenoid ; plants
are light-green in colour which fades with exposure and long
preservation.

Genus Cladophoropsis Boergesen.

Plants consisting of branched filaments, often showing
unilateral ramification and exhibiting apical growth ; entangled
together to form cushions, attached to the substratum by rhizoids
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Abundant on rocky ledge in the Colpomenia sinosa-be\t, form-
ing dark-green matted tufts on mud-covered flat stretches of
areas.

Filaments irregularly ramified, branches arising at irregular
intervals, as a rule unilateral ; cross walls occur very irregularly ;
terminal cdl very long and dlightly swollen below the obtuse or
rounded apex ; cells about 150 fx broad ; wals dightly lamellate ;
rhizoids basal or terminal, some of these ending in the characteristic
haptela establishing a firm connection with the surrounding .plants
in the mat ; occasionaly rounded ball-like structures, rich m
chloroplasts have been observed as described by Boerge™n in
Cladophoropsis membranacea.

Usualy the basal older portion becomes vi-ry much septate
and bears one or more characteristic rhizoids ending in haptcm.
From some of these cells erect branches arise,

(45) Cladophoropsis membranacea Boergs. Figs. 25-26.
Frequently associated with Chaetomorpha prosimta in the
sandy bottom rock pools in the Colpomenia smosa-belt

;': / J
[ | / ,
f | / v /
/
/'j.\'./ \"
/
// ; FIG. 26. Cladophoropsis mem-
1-\ Py __./" hranacua: Portion of a procum-
s> bent filament showing the charac-
Fic. 25, CladophorofiAis nn-mhmncea’, 010/t ©r  branches and
Basal portion, x 24. rhizoids, x 16.

Plants about 1 cm. high ; most of the filaments are, as a
rule, declined, twisted and contorted forming entangled masses,
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firmly fixed in the substratum by means of rhizoids ; terminal cell
very long and dlightly swollen below the apex ; cells of the main
axis 150-275 p broad (usually 200-250~ ) ; walls highly lamellate.
A very interesting feature that has been observed in plants from
this locality islhat nearly every cel in the procumbent filaments
gives out a branch at its upper end below the septum and a
rhizoid at its lower and above the septum. These rhizoids are
fairly long and help in the firm fixation of the plants in the loose
sand.

Here again, as in Chaetomorpha prostrata, with which it is
commonly associated, the presence of rhizoids is an adaptation to
conditions of growth and helps to bind the lose sand into a
compact substratum.
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Fi6. 2.  Sargassum-Cystoseira-community in rock pools in

Coipomenia sinosa-helt.
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FIG.

8. Enterotnorpha intestinalis Knetz.
forma flageliifonnis Chapman.*

FIG. 9.

Viva fasciata Delile.
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FOREWORD

The publication of the Marine Algae from
Karachi, Part 11, Rhodophyceae, has been delayed
on account of the difficulties in obtaining suitable
Paper and the cost of printing going up. At one time,
| had my hesitations about publishing it during this
emergency period. But now | have come to fed very
strongly about the importance and urgency of a
publication of this kind, as there are no other, publica-
tions on Rhodophyceae from any part of India than
the scattered ones by Boergesenand the few stray
descriptions of plants by some others. So the
publication of a handbook on Indian Marine Algae
% this moment needs no apology.

.. Dr. Anand has not only carefully descrlbed and
Illustrated the species of the Red Algae from Karachi,
but he has, a my suggestion included short
descriptions of the genera and noted most of the
gpecies not collected by him but described by other
workers from Karachi. He has given full references
to these papers. Thiswill, no doubt, be of great help”
to the workers interested in the Indian Rhodophyceae.
The ecologica point of view in the study of the-algae
has again been emphasised. Dr. Anand deserves
every praise for his painstaking and thorough study
of the Marine Algae from Karachi, and | fed | am
lucky in having him as a colleague in the Botany
School. | am sure he will give us many more

Publications .on this line.
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Before concluding, | have to mention that the
paper used in this volume is not so good as in the
“first one ; this is however the best we could afford.
Any way, we have not been sparing in the matter of
Illustrations, and our thanks are due to Messs. Sree
Saraswaty Press Ltd., Calcutta, for printing, this
volume so quickly and efficiently.

H. CHAUDHUPI
Botany Honours Schooal,
Panjab University,
Lahore, 16.343.
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| ntroduction

This paper is the second instalment of the Marine Algae from
Karachi." Like the e first one, this part is aso based upon
collections made during the months of December and April from
various localities, such as the Rocky Ledge at Manora, buoys, piers
and floating wooden wharves in the Kemari harbour and the
sandy beach a Sandspit. It was pointed out in the first
part, that the vegetation at the Rocky Ledge, was very luxuriant
and arranged in four distinct belts, each having a distinct colour,
determined by that of the dominant species. The Rhodophyceae
form the last visible belt on the rock ledge near the low water mark,
"uinated by Gelidium pusillum, Polysiphonia platycarpa ant]
Ceramium miniaium. Practically none of the higher forms occur
>n this belt. Mogt of these mentioned in this paper have been
collected as drift algae. The plants occur in deep sea but may
S detached and cast ashore at high tide. The organs of attach-
ment in these plants are, as a rule, very firm, so that most of
them when collected are either incomplete, with the organ of
attachment missing, or complete while still attached to a portion
°f the rock on which they grow. The community of these plants
"as been refared to as Hypnca-Botryocladia® cornmunfty,
dominated by Hypnea musciformis and Botryocladia leptopoda. In
the following list, the species of Rhodophyceae comprising this
community are arranged in order of frequency.?

Hypnea musciformis d.
Botryocladia l|eptopoda d
Cdliblepharis  fimbriata ... .oova
Agardhiella robusta a

Il Marine Algae from Karachi, Part |, Chlorophyceae.

“ Boergesen has included his Chrysymenia uvaria forma luxurians
«nder Rolryocla&ia leptopoda (J. Ag.) Kylin. The plant from Karachi
ogteca very wdl v.ith Boer“rsen's plant. | have, therciore. decided to
;.}'” the Illypfwa-Ciirysyiiif-nHi-community referred to in Part |. as the
¢ yP™u-Botryocladia-community and substitute Botryocladia |eplopoda

" Ulysyttienia uvaria forma luxuriuss.
of '-'?—h The‘ following symbols are used to indicate the degree of frequency
4Chl species !

4 dominant, v.a \'<_-|~y abundant, a abundant, c. common.

occasional, t. frequent, r. rare
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Halymenia porphyroides
Gracilaria dentata
Scinaia indica

Scinaia Hatel
Cystoclonium purpuriens
Sarconema scinaioides
Gracilaria corticata
Codarthrum Mudleri
Scinaia complanata
Halymenia polydactyla
Solieria chordalis
Codarthrum opunti

Amongst the Rhodophyceae collected from the Karachi
harbour the community that has been referred to in the first Part
Is the Acanthophora Delilei-community occurring on buoys in the
harbour. Acanthophora Delilel is the dominant sp., occasionally
associated with A. specif era and A. dendroides. The plants are
intolerant of exposure and thus invariably occur bdow the low
water mark.

Calaglossa Leprieurii is another gsmall attached form
occasionally collected from the iron-work of a pier in the Kemari
hatbour growing amongst the barnacles. As a rule the plants are
submerged beow low tide mark but in shaded localities are able
to grow even somewhat above the surface of the sea. It was only
collected in December, 1936, while during both the visits in April
(1937 and 1938) it was not found. It is perhaps an example of
an alga that occurs in one or more places in any given season and
may be wanting in any one of these places in other seasons.

The most conspicuous community on the rocky ledge is the
Gelidium-Polysiphonia-commumty.  Gelidium pusillum is the
dominant species and forms large but low cushions, s8dom more
than 1 cm. high on rough surfaced rocks richly covered with
barnacles. The plants spread by long runners, bearing at frequent
intervals branched rhizoids fixing them firmly to the substratum,
and upright, dark-purple fronds, usually expanding into firm
lanceolate expansions, giving the bdt its characteristic colour.
Although it is fairly tolerant of drought conditions, ¢ being able to
endure long exposure to dry air, it shows more luxuriant growth
iIn moist and sheltered localities, where the plants are higher and

= == = 000 +000O0
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cushions cover more extensive areas. Here the plants ar
abundantly associated with Polysiphonia platycarpa and Centroceras
clavatum. The fronds of Centroceras clavatum are matted together
forming low cushions, upto 2 mm. high, giving df numerous
rhizoids. The plants are rigid and harsh and able to withstand
litle exposure, being occasionally associated with G. pusillum
cven in the exposed localities. The plants here, however, grow
partly under the shade of G. pusillum.

In the rock pools on the rocky ledge, the Rhodophyceae art
not only confined to those present in the Gelidium-Polysiphonia-
CeriimiHmM-bet but may extend into those in the next Colpomenia
nMtf-bdt. These rock pools are of different depths and it is seen
that not only do the plants in the deeper rock pools show a more
luxuriant growth but there are larger number of species present.
The Rhodophyceae in these rock pools may be divided into the
following vegetational group: —

1. Plants growing on loose soil

2. Plant attached to stones, shells, etc.

3. Epiphytes living on members of any one of the abovi:

group or other larger forms.

; \ Plants growing on loose soil: (The Enhalid formation
“1 Warming). The plants Ix!ongzing to this group show adaptations
to bind the loose sand and bring about a firm fixation. Frequently,
however, they may be carried to and fro, aong with the sand
particles, during high tides. The plants, as a rule, are small in
size and are fixed to the sobstraturn by means of simple branched e
'hizoids or rhizoid-like branches. Additional stability is acquired
% lie presence of procumbent branches* bearing organs of attach-
Ment at frequent intervals. The following $p<cics tave bee:
recorded: —

Gelidiiwi pusillum. Centroceras clavatum. Laurencia obtusa.
YirceUaria fastigiata, Ahnjcltia plicata, Gracilaria Pygmca,
Corallina. offkinalis, Polysiphonia platycarpa, Ceramium Manorense.
~N ham pi , plumosa, C. compressa and C. globulifera.

(2 Plants attached to stones, shells, etc. The plant> athough
‘emaining comparatively much smaller 1 «iz¢ as compared to the
“ep water forms, possess like them, fairly firm organs of attach-
ent in the form of haptera or discs. The following species are
Cognised :—Gelidium pusillum, Gracilaria dentata. Sarconcma
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furcellatum, Jania adherens, J. capillacea, Corallina cubensis,
Laurencia obtusa forma littoralis, Amphiroa fragilisstnia,
Chondria cornuata, C. tennuissima, Spyridia alter nans.

(3) Epiphytes :—About 14 forms have so far been recorded
as epiphytes on other algae, ether frflm the rock pools or that are
cast ashore. Majority of these, however, have been collected from
those in the rock pools. The commonest are the members of the
family Corallinaceae.

Melobesia pustulata is dominant on stems and leaves of
Sargassum, Cystosiera and Gelidium, etc.,, forming thick dull
purple, oblong or lobed encrugsing patches. The growth is so
abundant that some of the hogt plants, get more or less, completely
covered particularly in the region of the sem by the epiphyte..
Jania adherens occasonally associated with /. capillacea and
Corallina cubensis are common epiphytes, forming dense roundish
cushions, 1-2 cm. high on larger algae.

Members of the sub-families Crounanieae and Ceramieae are
abundant on smaller algae in the rock pools particularly on those
growing in the sandy bottom ones. .

The following epiphytic Rhodophyceae have been recorded: —

Erythrocladia subintegra, Achrocheetium Champii, A.
Manorense, Melobesia pustulata, Jania adherens, /. capillacea,
Corallina cubensis, Antithamnion elegans, Ceramium miniatum, C.
Manorensis, Ceramium Manorensisforma, Champia compressa var.
scindica, Polysiphonia ferulacea and Heterosiphonia Wurdemanni.

Mog of the Rhodophyceae soon loose their colour in preserving
fluids. The addition of enough borax to 8-10% solution of
Formaline in sea water to render the solution digtinctly alkaline
and then adding about 5% glycerine, helps in retaining ther,
natural colour for dightly longer periods.

The colour could be retained for ill longer periods if the
material is kept away from light. It is advisable that the
Rhodophyceae be preserved as herbarium specimens by the method
advocated by Taylor, in the Marine Algae of the North Eastern
Coagst of North America.

| wish to express my deep sense of gratitude to Dr. H.
Chaudhuri for his instructive suggestions in the publication of this
paper. My thanks are also due to Mr. Shamas-ul-lIdam Khan for
his assstance in making some of the drawings.
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irregular patches are formed ; cells irregularly placed, polygonal,
oblong or irregular, 46/ (rarely io/x or more) in diameter,
marginal cells usually elongated, forked or dichotomously divided,
the bifurcation is mostly unequal, one arm being, as a rule, larger
than the other ; sterile.

This plant is a new record for Karachi. It has been previously
recorded by Boergesen from Mahablipura?n, south of Madras.

FLORIDEAE

NEMALIONALES

Fam. HeminthocladiacesB
SUBFAM. CHANTRANSEIE

Genus Achrochaetium Naegeli

Plants parasitic, epiphytic or endophytic ; attached to the
substratum by a basal hold fast cell, disc or by decumbent
filaments ; erect filaments ssimple or irregularly branched, uniseriate,
may end in hairs ; tetrasporahgia and monosporangia terminal or
lateral, clustered or in unilateral rows.

(2 Achrochaetium Manorense sp. nov. Fig. 2 A.

Common as minute erect tufts on leaves and branches of
Sargassum vulgare growing in deep water rocky-bottom rock pools
in the Colpomenia sinosa-belt.

Plants erect forming dense tufts upto about i mm. high,
rising from a small endophytic disc, moresor less of rounded cells ;
main fiilaments alternately branched near the base, unilateral
higher up, cells near the base 34/ix broad, 79A long, gradually
becoming narrower, ultimately tapering into a long thin hair
(abrupt ending in a hair is also rarely seen) ; each cdl has a parietal
chromatophore without a distinct pyrenoid ; monosporangia sessile,
seriately arranged on the upper side of short 2-3 celled ramuli,
rarely singly, ovate, or dightly elongated, 2.5-3.5/x broad, 56/
long.

This species is nearly ‘related to A. flexuosum Vickers because
of its endophytic basal disc, mode of branching and seriate
arrangement of monosporangia, but differs from it in the smaller
sze of the cdlls, presence of long terminal hairs and smaller sze
of the monosporangia.
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(3 Achrochaetium Champii sp. Nov. Fig. 2B, a—b.

Occasiona in small tufts on Champia plumosa in the sandy-
bottom rock pools near the low-water mark at Manora.

Basal part consists of creeping filaments, partially immersed
in the cuticle of the host, with cdls io-12/x broad, 2-4 times as
long as broad, bearing erect assimilating and spore bearing
filaments, sparingly branched in a more or less alternate manner,
branches given df at an acute angle ; main filaments dightly
constricted at the cross walls, gradually tapering towards the apex,
upper end acute without hairs, cels near the base 8-12/A broad,
3040/x long, terminal cells 45/ broad, chromatophore parietal
with a single pyrenoid, cells in the branches 45 broad, \\-% times
as long ; sporangia ovate, sessle or with a one celled stalk, one on
each articulation, terminal or unilateral, on short lateral branches,
915 broad, 21-25/* long.

This species resembles A. lyengeri Boergs. in having basal
creeping filaments, dightly moniliform erect filaments, sparse
branching, ovate monosporangia but differs from it in the complete
absence of hairs, greater dimension of cels, markedly ovate
monosporangia which are much bigger in this species. It shows.
certain resemblance to A. Krusadii Boergs. in having creeping
filaments, absence of hairs, termina or unilaterally placed
monosporangia but differs in the absence of a basal disc formed by
the creeping filaments, larger sSze of the cels and the
monosporangia. ' '

This species is characterised by the basal creeping filaments,
sparsely branched erect filaments without hairs, monosporangia
ovate on short lateral branches, terminal or unilateral, usually
with a one cdlled stalk, 9151 broad, 21-25/x long.

(4) Achrochaetium Spathoglossi Boergs. Fig. 3 A.
BOERGESEN, Jour. Ind. Bot. Soc, Vol. XVI, 1937. P- 30.

Frequent as an epiphyte on Laurencia growing in shaded
localities near the low water mark.

Plants upto 300)x high, endophytic basal cel sunk in the
tissue of the host from which several filaments arise ; cells of the
main filaments 5x broad, 1620x long ; branching sparse,
irregular below, unilateral above, ramuli short ; cells of the
ramuli .3-3.5/* broad, 810z long, chromatophore parietal with
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It differs from the type in the sze of the monosporangia which
are much bigger in this form.

(5) Achxochsetium unipes Boergs, Fig. 3 B.

BOERGESEN, Mar. Alg. Danish West Indies, Vol. I, p. 55.

Epiphytic on Sargassum vulgare from among the drift algae.

Plants small, erect, base consists of the origina spore lying
freely above the wal of the host plant, rounded, 16-18x in
diameter ; branching sparse, alternate, axils acute, branches
pointing upwards, without hairs, gradually tapering to the apex ;
cels in the main filament 910X broad, 1820A long, apica
cel 56A broad, chromatophore parietal with a distinct pyrenoid ;
monasporangia sessile on the main filament,.oblong, 6-7/x broad,
910 long.

This plant differs from that of Danish West Indies in the sze
of the monosporangia, which are smaller in the Indian plant.

(6) Achrochaetium (subseriatium ?) Boergs. Fig. 3 C.
BOERGESEN, Kew Bull. No. 3, 1932.

Epiphytic on Ceramium miniatum in the sandy-bottom rock
pools in the Gelidium-Polysiphonia-Ceramium-belt.

Plants epiphytic, about 300x high, attached by procumbent
filaments, branching unilateral, axils acute, cels of the main
filaments 810 broad, 20-22/* long, each with a large parieta
chromatophore having a distinct pyrenoid, apices obtuse, without
hair ; monosporangia sessile, generally on the upper side of the
lateral branches, singly or in series, occasionally singly on the main
filament, obovate or dightly elongated, 68x broad, 812/x (rarely
14/X) long.

There is some hesitation in putting this plant under A.
subseriatum. | have come across only one specimen of this plant
in my collections. In its creeping basal portion, size and structure
of the cells, obtuse apices, partly seriate arrangement, form and
sze of the monosporangia, it resembles A. seriatum, but differs
from it in the smaller sze of the plant, unilateral branching, which
Is more profuse and on al sides in the Danish West Indies plant
and the occasignal occurrence of monosporangia on the main
filament.
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(8 Scinaia complanata (Coll.) Cotton Fig. 5 A—D.

Scinaia complanata (Coll.) Cotton, Kew Bull., 1907, p. 260 ; Scinaia
jurcellata HARVEY, Ner. Bor. Am., Part 2, /> 136.

Cast ashore, Manora, Karachi. .

Plants attached by a small disc ; upto 8 cm high, 2-3 mm
broad ; fronds flattened repeatedly dichotomously branched, axils
acute without any constriction at the base of the bifurcations, apices
acute, ultimate ramuli more or less attenuated, without any distinct
axial strands ; epidermal cells usually rectangular, 12-18/x broad,
30-32)x long, squarish to hexagonal in surface view, usualy
flattened at the upper ends and closdy packed, below the*
hypodermal layer of rounded cells, rich with chromatophores,
1012/X in diameter? the central hyphalike filaments 2-3x in
diameter ; cystocarps scattered over the whole surface of the thallus,
globular to pyriform, 180-200" in diameter ; spores dlightly
elongated.

Previous authors have shown some doubt as to whether these
small forms are flattened or not. Boergesen thinks they are
terete. | have studied this plant both in the dried as well as
preserved condition and have found it to be definitely a flattened
form. This plant has been recorded for the first time from the
Indian coast.

(9) Scinaia Hatel Boergs. Fig. 6 A— E.
BOERGESEN, Kew Bull. No. 1, 1931.

Cast ashore, Manora, Karachi.

Plants upto 10 cm high, 3-4 mm broad, deep rose coloured,
repeatedly forke<J, always constricted at the base of the joints,
cylindrical, axial strands clearly visible in the preserved specimens ;
epidermal cells colourless, 20/x broad, 28/1 long, polygona from
above, assmilating cells pyriform, 15% broad, 25X long ; axial
strands composed of filaments 2.5/ broad, running in all directions
" the central cavity filled with mucilage ; antheridia present in
between the epiderma cdls, filaments repeatedly forked ;
‘ystocarps scattered over the surface.

The plants from Karachi differ from those found at Okha Port
I being 3-5 mm broad.
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visble axial strands ; epidermal cdls 16-20/x broad, 40-50/x long,
polygona from above, assimilating cells about I16/A broad,
pyriform or globular, filaments 3-10)x thick ; cystocarps scattered
over the surface, 220-260/* in diameter.

This species flas been recorded by Boergesen from Dwarka
and Okha Port but has been recorded from Karachi for the first
time.

Genus Galaxaura Lamx.

Fronds dichotomous, thin incrustated with lime, composed of
a medulla of longitudinal colourless, interwoven and anastomosing
filaments and a cortex of closdy packed coloured cells.

(11) Galaxaura oblongata Lamx.

BOERGESEN, Marine Algae Canary Idand, Hi, Rhodophyceae, Part | ;
Kew Bull. No. 1, 1931.

Occasional in deep water rock pools at the rocky ledge,
Manora.

Segments 1-1.25 mm, upto 2 mm broad, length 0.5-0.75 cm ;
surface cdlls 12-14/x while the inner are 30X in diameter.

Recorded by Boergesen from Karachi.

CRYPTONEMIALES

Fam. Grateloupiaceaa
Genus Halymenia C.Ag.

Thallus terete, compressed or flat, variously branched, soft and
gelatinous, composed of a central portion of branched and
anastomosing filaments, surrounded by a zone of roundish or oval
cells, smalest neat the periphery ; cystocarps and tetrasporangia
in outer layers, tetra-sporangia cruciate.

(120 Halymenia porphyroids Boergs. PL |, Fig. 1; Text
Fig. 8.

BOERGESEN, Kew Bull. No. 2, 1932, p. 120.

Cast ashore, rocky ledge, Manora.

Thallus tough, e€lastic, broadly cordate, leaf-like, rosy-rec»
with sinuate margin, 20-30 cm in diameter ; cdls in the surface
view rounded or oblong, 520 in diameter, usualy 815*
transverse section of the thallus shows a peripheral limiting lay€






[ 18]

(14) Melobesia pustulata Lamour. Fig. 9
HARVEY, Phycologia Bvittamca. Vol. |l, Plate CCCXLVII.

Dominant forming thick, dull purple, oblong or lobed incrust-
ing patches on sten”™ and leaves of Sargassum, Cystosiera, Gelidium,
etc", growing in the rock pools at Manora.

" Patches small, thin and membranous in the beginning but
later on becoming calcareous, irregular and frequently lobed ;
35 cm long 12 cm broad, closdy adhering to flat surfaces or
clasping cylindrica stems, the surface more or less uneven,
monostromatic except about the conceptacles ; cells when seen
from above 68x broad, 815A long ; conceptacles severa on
each patch, scattered superficialy, hemispherical ; colour of the
preserved plants finally changing to white.

This plant has been recorded for the first time from the Indian
coast.

Genus Amphiroa Lamx.

Plant calcareous, terete, compressed or flattened, articulated,
dichotomously branched, nodes cartilaginous ; fructifications wart-

like, with an apical pore, sessle on any part of the articulations,
tetrasporangia pyriform, four parted.

(15 Amphiroa anceps Lamx.

DEENE, SUR LES CORALLINES {Am. Sc. Nat. 2, Sc. 2, t 18 p. 125) ;
HARVEY, Net. Austr. g8, p. 57 ; BOERGESEN, Kew Bull. No. 1, 1934.

Occasiona with Corallina in sandy-bottom rock pools in the
Gelidium-Polysiphonia-Ceramium-belt, near the low water mark in
exposed localities a Manora.

Plants tufted, upto 8 cm high, reddish purple, changing to
white in preservative, fragile, repeatedly “dichotomous, at the
lower nodes tri- to tetrachotomous, branches arise, as a rule, from
the nodes but some, however, may arise immediately below the
node, sub-compressed beow flattened above, some of the upper
nodes completely cdcified so that no articulations are visible ;
articulations below the ramifications dightly swollen, r-1.5 mm
broad, 4-6 times as long as broad ; axils acute near the base but
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branches curved and divaricate, articulations below the bifurcations
dightly swollen, usualy a single

articulation in between successive Y .
branches, 150-200u broad, 3-4 V) 2 “}
times as long, condtricted at the 7 e
nodes, nodal cels 4-5/i broad, a7 s
40451 long ; .conceptacles ter- K 7
mina , urn-shaped, frequently o 3 - AV {é
tipped with two horn-like ramuli. g N\ =
This species very *iuch i %
resembles /. adherens but can be
distinguished from it by its more /]
stout consstency and curved and f])

divaricate branches. Both the 1
Fhede of :.Janla e new records FIG, 12. Jamia capillacea iliirv.
for the Indian coast. Part of a derile plant {x 15).

Genus Corallina Linn.

Plants cdcified, attached by a basal disc, erect filaments terete
to compressed, branching opposite in one plane ; articulated joints
cylindrical to flattened, nodes ecorticate ; conceptecles by the
conversion of lateral or terminal pinnules, naked or bearing horn-
like projections, conceptacles bearing antheridia, carpospores or
tetrasporangia terminal.

(190 Corallina Cubensis (Mont.) Kuetz. Fig. 13.
KUETZING, Tah. Phyc, Vol. 8, p. Jy ; BOEKGESEN, Mar. Alg. Do-iisk
West -Indies, Vol. II, p. 18J. .

Commonly growing on stones or other algae or amongst
sponges forming dense, hemispherical cushions in the rock pools in
the Gelidiutn-Polysipkonia-Ceramium~ and the Colpomenia sinosa-
belts.

k Plants attached by smal discs formed on procumbent
filaments ; fronds 1-2 cm high, filiform, terete" or subterete,
branching irregulary pinnate ; pinnae may arise singly, in opposite
Pairs or in a whorl of three, as a rule, from the node or the upper
°nd of an articulation but occasionally from the middle or even the
lower end of an articulation ; branches may arise from every joint
9" one to several joints may intervene in between the branches ;
ultimate branches usually dichotomoudly branched forming
fastigiate tufts ; articulations in the lower part 250-300/ broad,
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2-3 times as long, in the ramuli upto
150/ broad, 4-6 times as long, apices
dightly swollen ; fronds intricately en-
tangled or even attached to each other
by terminal haptera borne by some
ramuli, as a result of which it is
difficult to separate the plants ; concept-
acles terminal on the man branches or
the ramuli, 320-350/1 in diameter, tipped
with one or fcvo ramuli or with an other
similar conceptable.

| have put this plant under Corallina
Cubensis described by Boergesen from the
Danish West Indies. It agrees with it in
nearly all the characters except that the
FIG. 13 Corallina  adventitious branches are not so thin as
A casteys  described by him and a conceptacle

tippﬁd with anctJthIrr may be tipped with a similar conceptacle.
ey » __.f_f;r_‘cepace This plant is described for the firg

. time from the Indian coast.

(200 Corallina officinalis Linn

BOERGESEN, Kew Dull;. No. 5, 1933. |

Forming dense intricate tufts in the stony bottom rock pools
at Manora.

Plants small, upto 2 cm high, 1507 in diameter, pinnately
branched, branches opposite, articulations in the upper part
2-4 times as long as broad.

Described by Boergesen from Dwarka and J, A. Murray's
Collection from Karachi.

SUBFAM. CROUNANIEJE
Genus Antithamnion Nsegl
Plants tufted, monosiphonous, uncorticated, ramuli oppositt:
or whorled, arising considerably below the end of the supporting:
cel, gland cdls often present ; cystocarps termina on tx
brancMets, tetrasporangia oval, cruciate, sessle or stalked, oftei
present in place of ultimate ramuli.

(21) Antithamnion elegans Berth. Figs. 14,15 A., B.

BERTHOLD, C, Uber die vertheilung der Algen vm Golf von N<wp.l.
p. 316 ; BOERGESEN, Mar. Alg. Canary isand, Ill, Rhodophyceae, Pt. III.
Oramiales, 1930, p. 56.
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the same length as this, position of the gland cells variable, on the
first, second or even the terminal cel of the ramuli ; cystocarps
terminal, 65-75" in diameter, carpospores rounded, quadrate
slightly pyriporum, 15-20p in diameter.

FIG. 15. Antithamniott dSegans Berth., A, Part of tetrasporic plant

(x 120) ; B, Part of the tlidlus with a ripe cysiocarp (x 90).

In the tetrasporic plants, the tetrasporangia are placed on the
upper side of the branches, cruciate, 40-60/x long, 25-35" broad.

Boergesen while describing A. elegans from Canary Island
states that his plant differs from that described by Berthold in
having four pinnae in each whorl. My plant agrees with that of
Boergesen in more or less all the characters except that the number
of pinnae in each whorl is invariably three, one of the characters
by which Berthold differentiated this species from A. cruciatiim.
The Indian plant is also more profusely branched and the position
of the gland cdl is farly variable.

This is a new record for the coast of India.

SUBFAM. SPYRIDIE'E
Genus Spyridia Harv.

Plants tufted, monosiphonous, cylindrical, profusely branched,
older plants of the main filaments corticated ; ramuli short, simple,
irregularly borne al round the axis ; cystocarps stalked in groups
on the branchlets, surrounded by involucre formed by the ramuli,
tetrasporangia on separate individual, spherical, sessile on ramuli.
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Fronds matted together forming very low cushions, upto 2 mm
high, attached firmly to the substratum by means of rhizoids given
off from the nodes, each ending in a broad disc ; plants rigid,
harsh, breaking into small pieces on'drying, irregularly dicho-
tomously branched, ultimate ramuli usually of unequal lengths,
dightly curved inwards, apices broadly obtuse, completely
corticated with coloured cells in longitudina rows, cells near the
nodes quadrate, i2jx in diameter, lower down rectangular,
12-14/ broad, 18-21/z long ; each node crowned with a whorl of
small spine like processes, usually 2-celled, which are gradually
obliterated by age, very prominent in the youngest branches ;
9-10 articulations in each ramification, 120-150/i broad, 2*-3 times
as long. Some of the plants were completely spineless.

(24) Centroceras sp. Fig. 17. *

HJ f : Very rare, intermixed with
i 1@ Centroceras clavatum.
i, é’%{'
2 Plants gmall, attached to the

Z7 substratum by rhiozoids, given
Z df at the nodes, ending in irre-
gularly lobed discs ; branching
\\‘ dichotomous, branches com-
\ pletely corticated with cells
\ arranged in longitudina striae-
'\ form lines ; the cgls in the nodal
- region smal and quadrate, 6-8/1
in diameter, becoming gradually
== longer towards the base of the
<1 \ internode, attaining a length oi
i \;\[ﬂ about 3 times the diameter ;
smal adventitious branchlets
spring from any node, corticated
_ with a single layer of quadrate
e e v, Part O edlls, n-igjutin diametes, ‘ters
nating with a layers of elongated
rectangular cells, li-13:a broad, 20-25 [°"g" * cells arranged in
rectangular cells, ir-13 broad, 20-25/i long, dl cells arranged in
longitudinal rows.
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Plants up to r cm long, very dlender and densely tufted,
attached by rhizoids given df from the nodes of the procumbent
filaments, erect filaments gradually attenuated upwards, distichoudy
subpinnatc below, regularly dichotomous above, apices not hooked
inwards, axils acute, about 5 articulations between successve
ramifications, articulations 150" broad, more or less as long,
gradually becoming shorter upwards, only corticated at the nodes,
tetrasporangia emergent, 2-4 a each node, rounded, cruciate,
80-85/i in diameter ; bright purple, substance soft, adhering to

paper on drying.
(26) Ceramium Manorensis sp. nov. Fig, 19 A—D.

Abundant as an epiphyte on Champia plumosa growing in the
sandy-bottom rock pools in the Coipomenia sinosa-bvit.

Plants forming dense fastigiate tufts, 1-2 mm high, attached
by rhizoids given df from the nodes of the procumbent filaments,
erect fronds profusely branched, branching alternate below,

1. 19, Ceramium Manorsesis jp. nov. A, Part oi the tliallus (x 60),
B, Part: oi the filament near the base (x 130).

irregularly dichotomous above, ultimate ramuli forcipate, not
curved inwards, occasionally spreading, apices acute, only corticated
at the nodes with 3-5 rows of cells, the cels of the central rotf
being the largest, articulations 2-3 times as long as broad bdoW
gradually shorter above, in the ramuli ££ times as long ; $-4 |
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Ttus plant has been described by Boergesen from Karachi
but | have not come across it so far in my collections.

(33) Laurencia virgate J. Ag.

J. Ac, spec. Ag. 2, 752 ; BOERGESEN, Kew Bull. No. 1, 1934 :
HARVEY, Ner. Bor. Am, p. jr.

Occasiona in rock pools near low water mark.

Fronds terete, pinnately branched, branches spreading to all
Sides, opposite or verticillate, elongate, ramuli opposite or whorled,
erect, simple or corymbose-panniculate ; ramuli bearing tetrss-
porangia, clavato-cylindrical, markedly truncate, dightly constrict*:d
at the base.

SUBFAM. CHONDRIE/E
Genus Chondria Ag.

Thaliis cylindrical, profusely branched, composed of a sngle
central siphon, surrounded by 4-6 pericentral siphons, bounded b)
rounded cdls, becoming smaller near the periphery ; cystocaips
sessle, ovate with a terminal pore ; tetrasporangia near the apices
of the ramuli ; tetrahedral.

(34) Chondria cornuata Boergs.
BERGESEN, Kew Bull. No. 3, ig32.

On rocks or in rock pools in
exposed places near or a little
below the low water mark.

Plants forming dense tufts,
dark red or brown, upto 15 an
high, branched only dightly
below, more above, ultimate
ramuli short and directed in-
wards ; filaments £-] mm thick ;
composed of 5 pericentral cdls
surrounded by a cortex of round-

: > ed cells becoming shorter towards
FIG. 24. ‘Chondria cornuata the periphery ; tetrasporangia in

TR N SO the upper ends of the branches
and the ramuli ; cystocarps in short ramuli, 450/ in diameter ; nc
spines present at the base of the cystocarps.




[35]

(835) Chondria dasyphylla (Woodw.) Ag.
AGARDH, Spec. Alg.,, p. 380 ; BOERGESEN, Kew Bull. No. 3, 1932.

On stones and shells in pools near low water mark.

Fronds 10-15 °™° high* sparsely divided main axis, ultimate
ramuli short, obtuse and clavate, much attenuated at the base ;
Cystocarps sessile on smaller branches.

' (36) Chondria tennuissima (Good et Woodw.) Ag.

BOERGESEN, Kew Bull. No. 3, 1933.

On stones in shallow rock pools near low water mark.

Fronds 12-15 cm high, branching pinnate, branches attenuate
upwards ; ultimate ramuli attenuated at each extremity ; cystocarps
ovate, subsessile on ramuli ; colour pinkish purple, cartilaginous
consistency.

Described by Boergesen from J. A. Murray's collection from
Karachi,

Genus Acanthophora Lamx. ‘

. Fronds filiform, cartilaginous, irregularly branched, coated*
with small polygonal cells, axis articulated, polysiphonous,
branches clothed with spine-like ramuli on all sides ; cystocarps
urn-shaped borne on ramuli ; containing pear-shaped spores ;
tetrasporangia in usually globose stichidia, formed in the ramuli.

(87) Acanthophora Delilei Lamx. Fig. 25 A—C.
LAMOUROUX, Essai Thalassioph., 44 ; J. AG., Spec. Alg.,, 2, p. Si7;
BOERGESEN, Kew Bull. No. 1, 1933, /» 134. *

Abundant below the water surface on a buoy in the air port
harbour, Karachi.

Fronds large and bushy, 6-12 cm high, 1-2 mm broad, fixed
to the substratum by a basal disc, profusaly irregularly branched,
Aain filaments and branches beset with naked ramuli which in
turn have solitary spines scattered upon them usually pointing
“Pwards ; in transverse section the small central cell is surrounded
ky 6-8 large pericentral cells, 130-150/i in diameter, thess* are
bounded on the outside by a parenchymatous tissue of large
Ain-walled cdls inside and a single layer of small cortica cells
°utside along the periphery ; cystocarps urn-shaped, borne on the
‘amuli, tetrasporangia in stichidia ramuli frequently tipped with
* solitary spine, ovate or Iinear-gblong., tetrasporangia tripartite,
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central one, and a cortex of smaller, more or less rounded cdls
gradually diminishing 'in sSize towards the periphery, which is
formed of very minute cells ; colour dark purple, becoming black
on drying ; sterile.

(390 Acanthophora dendroides Harv.
HAKVEV, Transact. Irish Academy, 22, 538 ; J. Au., Spec. Alg.. 2,
Si18.

Ooccasiondly mixed with Acanlhophora Délilie. :

Fronds upto 16 cm high, 2-25 ™ wide, pyramidally
ramified on al sides, upper branches shorter ; apices rounded, here
and there, especially near the upper ends of the branchlets, a
short spine is present.

This species has been described by Boergesen from 1883
collection from Karachi.

SUBFAM. POLYSIPHONIEJE

(40) Genus Polysiphonia Greville

Plants erect, repeatedly dichotomously branched,
decumbent branches may be present, filamentous,
polysiphonous, axia cdl surrounded by 4-20
pericentral cells ; some species may be corticated by
rhizoidal outgrowths ; cystocarps urceolate on ramuli ;
tetrasporangia® in the upper branches, one in each
segment, often seriate ; antheridia on filamentous
hairs produced at the tips of the branches and ramuli.

(41) Polysiphonia platycarpa Boergs. Fig. 27

BOERGKSKN, Kew Bull, No. 1, xjj-j :. A lig ol
Marine Algae from Bombay, 1935.

Common on buoys and wooden wharves in the
Kemari Harbour, Karachi.

Thallus tufted, brownish red, 2-4 cm high, erect,
fixed to the substratum by means of rhizoids given
df from the base of the erect fronds ; fronds
“!"If.,. 21. corticated, tetrasiphonous, irregularly branched,
"pUdycatfa rhizoids monosiphonous : segments in the basal

Boerg portion 220/1 broad, 220/3 long, while in the middle
* %) 90-100/ broad, 160A long, the trichoblasts at the tips
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of the branches are as a rule wdl developed ; tetrasporangia
oval or rounded, present in chains in ultimate branches, 90X in
diameter.

This plant has been previously recorded from Bombay but is
a new record for Karachi.

(42) Polysiphonia ferulacea Suhr.

SUHR. Ms. IN J. Ac, Spec. Alg., ii, 980 ; BOERGESEN, Marine Algae
Danish West Indies, Vol. Il, p. 277, figs. 277-280; P. breviarticulata
Harv. Net. Bor. Am.,, ii, p. 36 tab. 16B.

Occasiond as an epiphyte on Gelidium pusillum and shells of
barnacle in the rock pools near the low water mark.

Filaments 450-500/x broad," procumbent filaments bearing
rhizoids ending in haptera ; 4 pericentral cells, uncorticated, cells
usually quadrate, about 100 broad ; tetrasporangia near the
summits of the filaments. One in each segment, 55-70// .in
diameter.

(43) Polysiphonia variegata (C. Ag.) Zan.

BOERGESEN, Kew Bull. No. 1, 1934.

Plants forming dense bushes, dark purple red, attached to the
substratum by rhizoids given of from the procumbent branches ;
filaments taper upwards ; basal filaments 200/1 thick, apices
20-25/1, branches erect and nearly parallel, arising in the axils of
trichoblasts, there are commonly 6-7 pericentral cells without any
cortical layer.

Recorded by Boergesen from Karachi and Okha port.

Genus Heterosiphonia Mont.

Thallus usually erect, ramuli in two rows, one on each side
°f the branches, consisting of one central row, 4-6 pericentral
Sk Phons, bounded at the base by a band of longitudina elongated
‘ortical cells, articulations only visible in the smaller branches and
"amuli, about aslong as broad ; cystocarps urceolate, tetrasporangia
b°rne in elongated, cylindrical, pedicellate stichidia i
W (44) Heterosiphonia Wurdemanni (Bail.) Falkenberg
Flg- 28A, B. ,

. FALKENBERG, Rhodomalaceen, 638 ; BOERGESEN, Marine Algae Danish
et Indies, Vol. 11, p. 324.

Occasional intermixed with Ceramium and Champia on stones

°" shells in the rock pools near low water mark.
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articulate-constricted, attached to the substratum by rhizoids given
df at the forks ; conceptacles sessile on the midrib ; tetrasporangia
in son, tripartite,

(45 Calaglossa Leprieurii (Mont.) J. Ag., Fig‘ 29 A, B.

J. Ac, Epicrisis, p. 499; Delesseria Leprieurii Mont. HARVEY, Ner.
Bor, Am, Il, p. 98 ; Bypoglossum Leprieurii Kuetz. Spec. Alg., p. §$ ;
BOERGESEN, Mar. Alg. Dan. West Indies, II, p. 341

Growing among barnacles on the iron-work in the Kemari
harbour near the low water mark.

Thallus small, flat, leaf-like, livid-purple, 1 cm long,
0.5-r mm broad, thin of a single layer of cells, except in the
region of the midrib, repeatedly forked and dightly constricted at
each forking, giving the internodes a linear-lanceolate form ; fronds
dorsiventral, fixed to the substratum by means of rhizoids given dof
from the undersurface at the forkings of the thallus ; apices hifid,
midrib consists of 3-5 longitudinal rows of cylindrical cells i4-28//
broad, 7-10 times as long, while those of the membrane are
hexagonal becoming shorter and broader towards the margin
.substance membranous, not very closdy adhering to paper on
drying.

This is a new record for the Indian coast. It differs from the
plant from Danish West Indies in being smaller, never exceeding
wore than 1 cm.

Cottoniella Boergs.

Thallus with basal portion of decumbent filaments fixed t&
substratum by rhizoids, erect filaments near the upper end bear
% series of branchlets with limited growth in two rows dong the
dorsal convex sdes; growth by an apica cdl ; composed of a
central cell surrounded by four pericentral cells, older parts corti-
cated, ramuli monosiphonous.

(46) Cottoniella fusiformis Boergs.

BOERGESEN, Marine Algae, Canary Island, Rhodophyceas, HI, i)\
figs, 58-59; Kew Bull. No. 1, 1931.

Plants upto 12 cm high, irregularly ramified, in the upper
°nd branches usually more or less curved, young branches
"Lirkedly fusform ; composed of a central suphon with 4 peri-
*"trai siphons, rose red in colour.

Described by Boergesen from Karachi.

6
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Membranoptera Stackh.

Thallus flat, with a conspicuous midrib, leafy portion mono-
stromatic, irregularly dichotomous or pinnate ; cystocarps on
midrib ; tetrasporangia in sori.

(47) Membranoptera Murrayi Boergs.

BOERGESEN, Kew Bull. No. 3, 1933. )

Thallus dender, thin, i£ to 2 mm broad, veins microscopic,
midrib poorly developed ; tetrasporangia in long narrow belts on
both sides of the midrib in the upper end of the lobes of the
thallus ; rose red in colour, strongly adheres to paper.

Described by Boergesen from 1883 collection from Karachi.

Myriogramme Kylin
Thallus flat, leafy, irregularly lobed, upper parts monostro-
matic, lower polystromatic, veins present or absent ; Cystocarps
distributed on the thallus, tetrasporangia in smal sori on the
upper surface of the thallus.

(48) Myriogramme Okhaensis Boergs.

BOERGESEN, Kew Bull. No. i, 1931.

Thallus 7 cm high, 2-5 mm broad, divided irregularly into
numerous lobes, which fix them to the substratum and often to
other parts of the thallus, margin toothed, nerves and veins absent,
composed of two layers, surface cells polygona ; tetrasporangia
scattered in the thallus.

Recorded by Boergesen from Karachi.

FAM. BONNEMAISONIACEIE
Genus Asparagopsis Mont.

Plants bushy, with creeping rhizome-like terete stems, bear-
ing erect tufts, branching alternate, branches beset with short
branchlets, axis corticated,’ subtubular, composed of branched
%ijal filaments surrounded by a cortex of large inner cells and
Waller peripheral cells. cystocarps sub-sessile, urceolate, usually
°Pposite a branchlet ; sporangia absent.

(49) Asparagopsis sandfordiana Harv.
HARVEY, Phyc. Adtra. Vol. IV.

Described by Boergesen from A. B. Kotwal's collection from
Karachi, dredged at a depth of 510 fathoms.
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SUBFAM. NITOPHYLLIEIE

Genus Nitophyllum Grev.

Fronds membranous, may be irregularly cleft, rose-red, or
purple, reticulated ; fructifications of two Kkinds; tubercles
containing a mass of spores borne on moniliform filaments fixed to
the central placenta, tetrasporangia grouped in minute roundish
sori, profusely scattered over the greater part of the frond.

(50) Nitophyllum punctatum (Stackh) Grev.

HARVEY, Phyc. Bnt., pi. 202 ; BOERGESEN, Kew Bull. No. 1, 1934.

Thallus thin, membranous, rosy-red, fixed by a disc at the end
of a short stipe, base 3-4 layers, monostromatic above ; irregularly
divided into sub-cuneate lobes; upper margin sinuate or
emarginate, with or without proliferations.

Described by Boergesen from 1882 collection from Karachi.

FAM. NEMASTOMACEIE

Genus Furcdlaria Lamx.

Frondseattached by branching rhizoids, cylindrical repeatedly
dichotomously branched, solid, cartilaginous, apices attenuate,
cQOmposed of an axial strand of compact longitudina filaments,
surrounded by a wide band of cortical tissue, formed by rows of
dichotomously branched filaments arranged at right angles to the
surface, cells rounded or oval ; cystocarps and tetrasporangia in
dliculose termina ramuli.

(51) Furcdlaria fastigiata ( Huds.) Lamx. PI. II,
Fig. 30A,B. '

LAMOUROUX, Essai, p. -25 ; HARVEY, Phyc, Brit,, 1. XCIV ; NhwioN,
Brit. Seaweeds, 1931, p., 287.

Rare in sandy-bottom rock pools in the Gelidium-Polysiphonia-
Ceramiutn-belt.

Fronds tufted, 1530 cm high, dark brownish red, filiform,
1-15 mm wide, attached to the substratum by tangled branching
rhizoids, cylindrical, a number of erect filaments arising from the
base, repeatedly dichotomously branched, angles acute, apices
attenuate, sterile.

This plant very much resembles Polyoides from which it is
difficult to distinguish except by the form of attachment. 1%
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(52) Cystoclomium purpureum (Huds.) Batters.

BATTERS, Catal. Brit. Mar. Alg., 68, 1902 ; ROSENVINGE, Mar. Alg.
Devon., 589, 1931 ; Fucus purpnrens, HUDS, Ft. AngL, 471, 1762,
Boercesen, Kew Bull. No. 1, 1934.

Cast ashore, Manora,
Karachi.

Plants 1015 " high,
1-2, mm (rarely more) wide,
attached to the substratum by
a smal disc, in older plants
replaced by coarsely fibrous
holdfast, a few short decum-
bent filaments present near the
base ; main axis thick and
distinct from the branches,
branches, as a rule, absent in
the lower *portion, branches of

 dl orders cylindrical, alternate
or subdichotomous ; medullary
filaments hypha-like, 10-12/t
in diameter, cortical cells more
or less isodiameteric, 30-35/
in diameter, surrounded by
densely placed oblong assi-
milating cels forming the

I'M., jr. Cystoclonium  purpurtwm . a e s .
Huds. atters Part of the plant phenpheral layer, 10-12/1 in
owin prominent - mamn -axis .
quite dlstlnct from the branches diameter ; sterile ; adheres to
(x Natural). paper on drying.
Genus Catenella Grev.

Fronds filiform, constricted at intervals, dull purple, composed
of a lax network ol anastomosing longitudinal fiiaments, the
periphery formed of densely compacted dichotomous moniliform
filaments at right angles to the surface ; cystocarps elongated,

sessle, tetrasporangia zonate.
(53) Catenella opuntia (G et W.J Grev. Fig 32.

(R EEVUXE, Alg. Brit., 1830, p. 166 : HAKVEY, Phyc. Brit.,, pi. 88
BOEKGESEN, Mar. Alg. Dan. West Indies, Vol. I, p. 559.

Rare, associated with Gelidium pusillum near the low water
mark in the sandy-bottom rock pools.
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and L.$. of the thallus a lax network of longitudinal branching
and anastomosing filaments, 6-8/1 in <Limeicr, is present in the
middle, surrounded by a cortex of large rounded or polygonal cells,

110-130/A in diameter, covered by a

BN %?‘::,H:J layer oi =mdl slightly elongated epider-
i (. )~ mal cells, 1520/ broad, 30X long,

= 1 rounded and loosely placed in surface

\k N view ; plant- adhere firmly to paper o1

drying and tht-ir colour Eades with age
and long preservation.

According to Boergescn, Agardhieilu
robusta described by him in Kew Bull
No- 3. 1932, di mi hi be considered as
Solieria robusta be:aise of the presena
of a large fuson cdl in the middle oi the
gonimoblatts. The plant from Karachi
is sterile and so it is rather difficult to
decide its systematic position. | mi for
: = the present keeping it as AganihirUa
I{--‘-'\'\ 54 !,ullh,u ”f."‘t??‘." \ne robusta. Moreover, Boergesen thinks

thillus (x 120). that plants from Karachi probably
belong to Solieria robusta var. WigkUi J. Ag. distinguished by its
compressed thallus from both sides of which branches issue and the
palisade-like epidermal cells, which are coli broad and 30/t lorig.
My specimens are invariably cylindrical with branches issuing on
Adll sides and the peripheral cells are 15-20/i broad and 30/1 long.

. SUBFAM. SOLIERIEE
Genus Solieria Harv.

Fronds cylindrical, subcartilaginous, succulent ; composed oi
1 central h(\ medulla of longitudinal anastomosing filamentt;, =
middle cortex of several roundish cells, the inner ones being of
a larger diafneter than the outer ones, and an epidermis of two or
three rows of small assmilating cells ; conceptacle immersed to
the axial region < me branch, but prominent to one side, wal
of filaments derived from the axis ; central placenta bearing
numerous pedicellate spores ; tetrasporangia among the periph-ra!
cdls® zonate.













. - r 521

cystocarps large, plentiiully lodged in the cortical tissue of the
branches, prominent to one side, as if hemisphercial, mammilate
or subconical, 700-750/* broad, central placenta, 350-400/1 broad,
bearing numerous filaments at the ends of which rounded or ova
spores, 1520k broad, 20-22/4 long are borne, a single ostiole
present ; colour pinkish-red, fleshy consistency, plants breaking
quickly when handled ; adhefing firmly to paper on drying.

Although this species has already been recorded by Boergesen
from Karachi, but no mention has so far been made about the
cystocarps in this species. Moreover, the plants | have collected
are of a highly fleshy consistency and may reach a width of 2 mm
in the main filaments.

(57) Sarconema filiformis (Sond.) Kylin
Dicranema filiforme Sanders in Bot. Zeitung, 1845 ; Cystoclonium
filtforme Kuetz. ; BOERGESEN, Kew Bull. No. 3, 1932.

Thallus 0.75 mm to 0.25 mm or less thick, parenchymatou*
cells 130/1, central filaments 15/*.
This species has been recorded by Boergesen from J. A.

Murray's collection (1883) at Kew Herbarium. It has been
differentiated by him from S furcellatum by its slender form.

(58) Sarconema furcatum Boergs.
BOERGESEN, Kew Bull. No. 3, 1932 ; S. Martaquei (Grun.).

Described by Boergesen from J. A. Murray's collection,
Herbarium, Kew.

(59) Sarconema Scinaioides Boergs.
BOERGESEN, Kew Bull. No. 3, 1932.

Cast ashore, Manora, Karachi.

Plants upto 1012 cm high, repeatedly dichotomously
branched, gradually tapering to the apices, cuticle IOA thick,
peripheral cdls 810z broad, 12-15% long, inner cells, 70-95/* in
diameter, rarely upto no/x, central tissue 250-200A wide, filaments
thick-walled, 12-15*, lumen 58 ; firm consistency, pinkish red
colour, adheres strongly to paper.

This plant differs from that described by Boerges.en in having
a very firm consistency. '
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FAM. PHYLLOPHARACE"S
Genus Ahnfeltia Fries

Plants wiry or horny, bushy, dichotomously, alternate or
irreguarly proliferous, altogether cylindrical ; conssting of a
medulla of dlender longitudinal filaments, a peripheral layer of
closdly packed smal assmilating cells ; reproductive structures
apparently reduced to monosporangia grouped in small cushion-
"Hke nemathecia on the branches.

(60) Ahnfeltia plicata (Huds.) Fries. Fig. 36 A, B

BOERGESEN, Kew Bull. No. j, J933 ; NEWTON, British Sea Weed*,
"ui. p. 414.

Plants forming bushy tufts, 510 cm. high soft or wiry in
texture, branching irregularly dichotomous, polychotomuous,
spreading or erect, axils rounded ; central filaments 912/ in
diameter, cortical cells 36-48/* in diameter, and peripheral cells 4-6/z.

RHODYMENIALES

Fam. SphmroccocacesB
SUBFAM. MELANTHALIE*E

Genus Sarcodia J. Ag.

Plants richly proliferous aong the margins or destitute d”
Proliferation ; tetrasporangia zonate in cortical layer ; thallus
increases by the fountain type method.

(61) Sarcodia dichotoma Boergs.

BOERGESEN, Kew Bull. No. 3, 1933.

Intermixed with Gracilaria dentata from rock pools near the
'ow water mark. )

Thallus, as a rule, flattened, repeatedly dichotomoudly "branch-
ed, upto 20 cm high, 59 mm broad, the margin bearing a few
Proliferations only ; composed of a cortex of small coloured cells
Grounding a medulla of large rounded colourless cdls ; tetra-
*Porangia zonate immersed in the cortical tissue ; brown purple in
“lour, gelatinuous to cartilaginous consistency, adhering to

Paper.
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SUBFAM. GRACILARIEJE
Genus Gracilaria J. Ag.

Fronds filiform, compressed or flattened, cartilaginous or
fleshy, dichotomous, irregular or proliferousy branched ; composed
of an inner core of large angular cells, surrounded by a cortex of
small assimilating cells ; cystocarps sessile, external, spherical,
hemispherical or conical, ostiole present ; tetrasporangia formed
from surface cells, cruciate.

(62) Gracilaria pygmea Boergs. Fig. 37 A, B.
BOERGESEN, Jour. Ittd. Bot. Soc, 1937, p. 328.

Forming dense bush like tufts, associated with Jania adherens
in  Sandy-bottom rock pools, in the Gelidium-Polysiphonia-
Ceramium-belt.

Plants attached to the substratum by a thin spread-
ing disc, fronds 510 cm high, 2-4 mm wide, compressed,
except near the base where it is subserete, dull purplish red, deeply
cleft vertically in an irregularly dichotomous or palmate manner ;
branches given df from the edges of the flat thallus either
aternately or 2-3 seriately from the same side, the upper parts
thus getting an antler-like appearance, upto 4 mm broad below
the ramification, apices acute or hifid ; medullary tissue of large
cels upto 20U in diameter ; cystocarps hemispherical, prominent
and profusely scattered on the flat side gf the thallus, spores
rounded ; cartilaginous consistency. )

Boergesen has described this species from Krusadi Island,
where the fronds are 4 cm high, f-ij mm wide ahd 400/1 thick
;ind the medullary cells are ioo/x in diameter.

In my collection there appear to be two forms present ; a
"mailer one which is never more than 56 cm high, is profusey
branched as the type and bears the cystocarps, while the bigger
'me is usualy upto 10 cm high not so profusely branched and
sterile.  In the mode of branching, width and thickness of the
fronds and the size of the medullary cells both these ‘forms are
quite alike. The smaler form differs from the type species
described by Boergesen in being taller, wider and thicker and in
the diameter of the medullary cells which in the type species is
only ioof/i. The lan”r iyj . however, shows a certain resemblance
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upper portion and margina ramuli less cartilaginous so that at
these points the thallus firmly adheres to papers ; thickness of the
frond more or less uniform throughout ; in transverse section the
cortex of densdly packed smal cdls, 6-io/i in diameter, surrounds
the central portion of large rounded obiong cefts 170200A in
diameter, cels not vertically elongated ; cystocarps large, sessile,
roundish or subovate, with a subacute nipple, ostiole pres:nt,
plentifully Bcattered over the branches, spores rounded or oblong,
20-26/i in diameter ; plants partialy adhere to paper on drying,
colour fades with age.

(65 Gracilaria confervoides (L.) Grev.
LBl vnxE, At>. Brit, (>. taj ; aakveY. Phove ik, Pl IXS
BoerGeseN, Del. Kgl.- Fanske \WdtU Skabernes Se|skob.. livitut;:ske

Heddciiar, i1t G

Plants filiform or rarely flat, attached by a small disc, more
or less dichotomously ramified, branches erect, occasionally arched ;
cystocarps rounded or subovate, profusely scattered over tin
branches ; substance cartilaginous.

Recorded by Boergesen.

Genus Calliblepharis Kuetz.

Fronds cflat)azino-menauam<H)s  dicbotomopinnate,
margins bearing numerous simple <r brani- bed proliferations giving
1 Eing apylearance ; thallus composed of a medulla §f large and
elongated cells in several rows, bounded by O;¢ or two layers <t
small assimilating cells ; cystocarps sessile on proliferation ;
tetrasporangia in the peripheral cells of the fronds or the prolif.ra-
tions, zon;re.

8%6) Calliblepharis fimbriata Kuetz. PL 111 Fig. 5; Text
Fig.
Korrziva, Phye., . 404; Boiror fiftfai Hull. X<>. i, 1932.
AN 00 OO NN Abundant in the drift

i e o S algae, cast ashore, Manora.

( L ) S
Ty < W i Plants attaining a height
o T i 0] about 30 cm, fixed to sub-
S e e T I N merged stones by basd discs
A i growth by an apicdl  cell
T L thallus divided into several

Fie. 39. Cdlobunindiaeis fimbriata : ‘
Kueti T S. 57 ‘the thaUas (x 8o),  '°ncs abeut | el proaq flak
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in diameter forming a «ingzle layver | colour bright red, plants adhere
firmly to paper. Stoloniiirons branches may be given df from
some of the solid articulations.

Genus Champia Desv.

Fronds filamentous, terete or comj branches in a
pinnate manner, hollow, nodose, formed of one or more layers of
roundish or angular cells with diaphragms at the nodes, bra'“" ™"
Tmally by a few longitudinal filaments, <ystocarps external

4] placenta ; tetrasporangia tetrahedral, scatt<’*"

Tt w’r'li,

sessile, with *
in the cortex.

{72) Champia plumosa sp. nov. Fig. 43 A—D.
Common in Bandy-bottom rodk pools near the low water mark.

Plants upto b cm high attached to the substratum by a small
dise, numerous crect Gloments arise from the base, occasionally
procumbent libitum preseni with adhesive discs; the basal
r-i| mi >>\ each erect filament without any branches, upper portion
VTOMisdy branched ; tower branchies longe than the upper giving
the frond a pyramidal form, each branch beara aumerous dub-
“haped or cylindrical ramuli given dt in al directions so thai
several branches are crowded together, often anastomosing to <:uch
other, branches and branchlets inflated at intervals to give them
an intestine-like appearaiice, septa noi very <iiginct, only slightly
congdricted a the joints : lrger cdlls 308011 broad, 45551 long,
cortiid oeDs 20-25/1 broad, 30-3B/A long ; cystocarps urn-shaped
with a very short neck, 1100-1200/1 broad, 1200-1450/* long, in
the region of the neck 450/1 in diamete ; trti a sporangia in the outer
cortid tissne, 6o-O5¢ Imiatl, 71-75" long ; tetraspores 30" broad,
50ft long, pyriform ; colour purple red, firm consistency.

This goed< rescuibles Champia globulifera in the presence of
procumbent filaments with adhesive <i><* ami size <ii the cells,
This species is characterised by presence of procumbent nlamentB,
basal naked portion of erect filaments, profuse irregulai- branching
'n dl directions, pyramida E“>pea*ngE Oi the branched frond,
‘mast<>!nosm amongz4 the branches and urn-shaped evstocarps
with short necks, rioo-1200/j broad, 1200-1450" lons.
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Fic. Halymensq Porphyroids Boergs.

FiG. z  Calarthyum Muellers (So

ud.) Bozrry
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Fic. 3.

Furcellaira fastigiata ymx - v
Fic. 4.

Botryocladia leptopoda (J. Ag.) Kylin




PLATE

FI1c. 5. Callible '
IG. 3, Calliblephayis fintbriata Kuetz

FIG. 6. Agardhielia robusta (Grev.) Boergs
———



PLATE IV

Frt;.

7. Hypnta museifortnts (Watfen.) Lamx.

FIG. 8. Aeanihophota spicifera (Vahl.) Boergs.
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Fronds cartilaginous, tufted, 530 cm high, profusdy
branched, compressed, main axis alternate or sub-dichotomously
branched, branches distichous, often-secund ; cystocarp solitary,
sessile on the edges of the axes and branches ; tetrasporangia in
dichotomous or lanceolate ‘stichidia.

(80) Plocamium Telfairiac Harv.
BOERGESEG, Kew Bull. No. 3, 1933.

Each sympodium carries only two branchlets of which the
upper most continues in the same direction, thus forming alternately
on each side of the sterh the spine-like branchlet and one ramified
branch, from the tips of the branchlets small proliferations grow
out.

Both these species of Plocamium have been described by

Boergesen from Manora, Karachi, the latter from A. B. Kotwal's
Collection.
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