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FRESHWATER ALGA OF THE LISMORE DISTRICT:
WITH AN APPENDIX ON THE ALGAL FUNGI
AND SCHIZOMYCETES.

By G. 1. PLAYFAIR, SCIENCE RESEARCH SCHOLAR oF THE UNI-
VERSITY OF SYDNEY IN HYDROBIOLOGY AND PLANKTON.

(Plates xli.-xlvi.; and 11 figures in the text.)

Tn a previous paper,* T gave some account of the freshwater
algee and algal fungi of the Richmond River at Lismore. The
following pages ave concerned with forms found on land.t The
majority of the latter were collected, during 1914, from lagoons,
swamps, rainwater-pools, and roadside-ditches almost entirely
within the boundaries of the city of Lismore. The following
Table shows the general character and composition of the alga-
flora of these swamp-waters compared with that of the River.

- —
Algee. Land. River. | Additional. Total.

_— _—— e S
Phieophycee ...... - 7 — i =
Chlorophycew....... ... 82 57 62 119
Desmidiace:e 116 57 99 156
Heterokonte® ........... Y — 2 2
Bacillarie®.............. 36 134 14 148
Myxophycew . ........ 30 38 11 49

273 286 195 481

Algal Fungi.

Chytridiace® .......... 12 6 9 15
Schizomycetes ........ 13 13 3 16

308 305 207 512

The first column gives the total number of forms observed on
land, the second the total from the river (l.c., p.95). Records

* «Contributions to a Knowledge of the Biology of the Richmond River,”
These Proceedings, 1914.

+ Six additional forms, four new, are included from the River.
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for the district additional to those from the river occupy the
third column, and the fourth shows the totality of the forms
recorded from the Lismore district.  As the Jatter, for the pur-
poses of this paper at any rate, is all included within a circle two
miles in diameter, I think the grand total of 512 may be con-
sidered indicative of a very rich area.

Samples.— Nos.176-178, 186-188, 190-193, 195-197, 201, 225,
are out of weeds in the river or creeks; 185, 240, swamp on
Woodlawn Road; 223, 241, 260, 261, lagoon behind Foley’s; 227,
ditto at Woodburn; 236, 237, 259, ditto near North Lismore
Station; 238, 254, 255, 258, ditto near Cemetery, Goolmangar
Road; 233, rainwater pools, Woodlawn Road; 242, 243, ditto
near Girard’s Hill; 244, 246, 251, ditto near Drill Hall; 245, 247,
ditto in Conway Street; 248, 249, ditto on Wyrallah Road;
950, ditto near Convent; 253, ditto North Lismore. The follow”
ing are in the form of mucous strata: 202, river-bank, Coraki;
199, 208, open drain, Keen Street; 206, on curbstone at Nisbet's;
207, open drain near Cathedral; 211, 221, 228, 229, 232, ditto
in Carrington Street; 226, ditto in Terania Street; 231, 252, ditto
near Presbyterian Church; 210, on zinc-footwasher; 205, 209,
horse-trough near Post Office; 212, ditch in Conway Street; 213,
230, ditch in Magellan Street; 256, 257, on rocks, New Cut.*

Chlorophycec.—There is the same extraordinary dearth of
Protococcacee in the swamps and lagoons of the district as in the
river-system, in striking contrast to their prevalence round Syd-
ney, where I have obtained them in such quantities as to make
the water, in which they were, quite gelatinous. All the usual
genera, however, were observed. On the other hand, the Volvo-
caceee are well represented and plentiful (in the rainy season
especially), as was the case also with the green flagellate in-
fusoria. Out of a total of 82 forms of Chlorophycee noted, no
less than 31 (or nearly 409/) belong to the Volvocaceee, represent-
ing nine genera, viz., Carteria, Chlamydomonas, Phacotus, Ptero-
monas, Gonium, Pandorina, Budorina, Volvulina gen.nov., and
Volvox. Indeed, the predominance of the green flagellates (both

* The numbers, 176 to 261, correspond to samples preserved in the
National Herbarium, Botanic Gardens, Sydney.
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algal and infusorial) is characteristic of the district, just as the
predominance of the diatoms is of the river. Not a sign of the
Phytheliee was seen, though repeated gatherings were made from
shallow meres on grassland, which are said to be their favourite
haunt. Out of a total of 119 forms of Chlorophycece from swamp
and river, only 20 were common to both.

Pheophycece.—The absence of Dinobryon, which was remarked
in the river, is noticeable also in the swamp-waters. Only two
small fragments were observed. Synura was plentiful. Chloro-
monas, as usual, frequently present in gatherings but always
sparsely discributed. The most interesting item in this Class,
however, is the discovery* of a large and handsome flagellate
resembling Volvox, but corresponding in structure and charac-
teristics more to my new genus Voloulina in the Volvocacee. To
receive this form, it has been necessary to propose a new genus
of Syngeneticee, to which I have given the name Z'essella.

Desmidiacece.—The desmids attain to the respectable total of
156 for the whole district, including the river; but, in no case,
were they found in abundance. T am inclined to attribute this,
as also the deficiency of Protococcacew, to the character of the
soil, which is a fine loam, very deep, so that water does not lie
very easily, and the surface dries very rapidly. Most promising
lagoons here yield next to nothing in the way of desmids, while
in the Parramatta district and the coastal district of Sydney
(Botany, Coogee, Centennial Park) where the soil is clay, or sand
with rock underlying at no great depth, little patches of swampy
ground, where water lies regularly after rain, will often yield a
certain set of desmids in profusion. It is noteworthy that the
desmids of the river are almost entirely different from those found
on land. Out of 156 forms, only 17 are common to both, and of
these 11 are varieties of Closterium, a genus whose forms seem
to flourish equally well in almost any habitat. The 116 forms
noted on land represent 13 genera, but only the very commonest.
Netrium, Tetmemorus, Spherozosma, Phymatodocis, and 7'riplo-
ceras even were not observed. The absence of the last is re-

* Or rather re-discovery, for I noted it first in Sydney, on August Ist
1909.
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markable, as its forms are frequent round Sydney, and Phyma-
todosis also is found there locally.  As in the river, forms of
Closterium (29) and Cosmarium(30) form the bulk of the desmid-
flora, accounting for exactly half, Auastrum and Staurastrum
(11 each), Peninm and NXanthidium (7 each), Docidium (6),
Micrasterias (5), and Gonatozygon (4) make up the bulk of the
remainder. : ‘

Bacillariew.—1t is strange that the swamp-waters should be
so poor in diatoms (plentiful enough round Sydney), especially
considering that they bulk so largely in the river. Only 36
forms were met with, representing 13 genera, as against 134 in
the river, with 27 genera. Only 22 were common to both, viz.,
Pinnularia (5), Nitzschia (4), Vanhenrckia (3), Gomphonema (3),
Cocconema (2), Navicula, Achnanthes, Synedra, Stenopterobia,
and Hantzschie (1 each). It is curious and interesting to note
that, out of 21 forms of Navicule (including Diadesmas), only
one, Nav. mutica var. Goppertiana, is common to both land and
river.

Myxophycece. — The township of Lismoreis rich in these, chiefly
forms of Oscillatoriacece. In roadside-ditches and concrete
water-tables, and wherever there is a regular dribble of water,
mucilaginous strata are sure to form. Enmeshed in them may
be found certain diatoms in some quantity, sometimes, indeed,
in such abundance as to give to the stratum their own dis-
tinctive yellow-brown colour. In general also, while consisting
principally of one species, they contain others in lesser quantities,
e.g.:

(26). L. Lusmorensis, L. Kiitzingiv var. distincta, Q. formosa,
0. splendida var. amylacea, and var. limnetica, Ph. tenue, Spiru-
lina lavissima.

Nutzschia palea var. debilis, N. vermicularis var. vialis, and
var. minuta.

Nav. lanceolata, with var. curta and var, arenaric.

(27).Sperulina major, O. formosa, 0. Corakiana, 0. acuminata,
0. splendida var. amylacea, and var, limueticr, [0.] amphibia
(Sprrillum filament), Spirillum volutans, Spiruline Corakicna,
Nitzscnia obtusa var. scalpellyformis.



314 FRESHWATER ALGA OF LISMORE DISTRICT,

(30). Phorm. cortum, Ph. tenue, Plect. nostocorum, L. Lismoren-
sis, and var. nigre, Calothriz Braunii, Nitzschia subtilis, and
var. palacea, Syn. uwilna,

The first-named, in each case, is the prevailing form.

New forms.—In the following notes, two new genera have
been proposed, and 17 species, 33 variations, and 8 forms (58 in
all) have been described as previo.usly unrecorded. These are
allocated as follows, Algae(53):—Phwophyceee 5, Chlorophycece 20
(all but one are Volvocacew), Desmidiacee 18, Bacillarieew 4,
Myaophycee 6. Algal fungi (5):—Chytridiacece 4, Schizomy-
cetes 1.

PHAOPHYCEA.
Genus SYNURA Ehr.

SYNURA UVELLA Ehr. (Pl xlv. f.1, 2.)

Cell. long. 22, lat. 11 p.

Lismore (242); Wyrallah.

Lemmermann, Plankt. Schwed. Gewass., p.119, describes the
test of Synura wvella Ehr., as membranous (“ membran hautar-
tig”) which implies that it is smooth. I have restricted the
name, therefore, to such specimens.

SYNURA GRANULOSA, n.sp. (Pl xlv,, £.3.)

Teste ovato-claviformes, fronte rotundatee, a tergo attenuate;
granulis minutis sparsis ornatis.

Ceen. diam. 55-100; cell. long. 35, lat. 10 p.

Lismore (223, 241, 249, 260, 261).

Synuwra granulosa is the common Synura of this country. The
test shows as a granulate hyaline border even in living specimens.
In all our forms of Synwura, setw are very rarely present. G. S.
West, Br. Frw. Alg., p.46, gives the colour of the chromatophores
as brownish-green in Huropean specimens of Synura, but here
they are yellow-brown.

Var. PUSILLA, n.var.

Teste subglobose, minute granulatee. Cenobia parva, cellulis
paucis.
Lismore (260).
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This is a young form of the species, the cenobia being smaller,
the cells few and suborbicular. The cenobia are formed, of
course, by the self-division of (originally) a single individual. It
is not uncommon to find specimens consisting merely of two cells
tail to tail. TIn such, the subglobose shape is very distinct; as
the cenobia become larger, the cells become more fusiform.

SYNURA AUSTRALIENSIS, n.sp. (Pl xlv, £.4,5.)

Testze fusiformes, fronte truncatse, membrana tenui glabra.

Ceen. diam. 70-140; cell. long. 45, lat. 5-8, ap. 21-3 pu.

Lismore (260, 261).

A very beautiful and distinet species; some magnificent clus-
ters were noted. The membrane is thin and quite smooth; the
test does not show as a hyaline border. No marginal sete, ap-
parently two contractile vesicles on each side below the centre.

Genus DiNoBRYON Khr.
DiNoBryoN sErTULARIA Ehr.

Dinobryon is very rare in this district; after over two yvears’
thorough search, I have noted two isolated sprays.

Wyrallah, lagoon.

Var. coN1cUM, nom.nov.

Testee hyalinz, conice, inferne acuminatw, lateribus leviter
arcuatis, ore non everso.

Lismore (260).

Syn., Dinobryon sertularia Ehr., forma, Plankt. Syd. Water,
p.-315, PL5T, £.5.

T ESSELLA, gen.nov.
Character idem ac speciei.
TESSELLA VOLVOCINA, n.sp. (Pl xlv., £.6,7.)

Cewenobium molle, mucosum, sphericum, cavum; e strata unica
cellularum exstructum, integumento mucoso, minute granuloso,
investitum. Cellulee (ut videtur) pulviniformes, a vertice vise
inzqualiter circulate vel polygoniz, pazne contingentes; a latere
depressw, flagellis binis praditze. Chloroplastides binz(?), aut
singule genuflexa(?), luteo-fuscescentes vel luteo-virides, granulis
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magnis (pyrenoidibus ?) aliquot plerumque 3, vesiculis contractili-
bus aliquot(3-57), instructee. Stigma rubrum non vidi.

Ceen. diam. 30-170; integ. crass. 4; cell. diam. 10 p.

Lismore (260).

This interesting Volvox-like flagellate, all the more interesting
because it does not seem to belong to the green algz, is found in
lagoons. T first noted it many years ago, at Pott’s Hill, near
Auburn, but it is distinctly rare. The ceenobium is hollow and
flaccid; even when revolving freely, it cannot retain the spherical
shape, but gets dented in here and there. It is formed of a
single layer of large, cushion-shaped cells, irregularly circular or
polygonal when seen from above, and nearly touching. The
chloroplasts are yellow-brown or yellow-green in colour, as in
Synnra, in company with which it is often found. The proto-
plasmic contents of the cells are homogeneous and refractive, and
I have never been able to make certain of the shape of the chloro-
plasts. From above, the cell shows a central clear strip with a
parietal chloroplast, or fold of a chloroplast, on each side. There
are several large granules present, acting, perhaps, as pyrenoids.
A number of rather large pulsating vesicles were observed in
each cell; the cystole and diastole are both very slow and gradual.
Two flagella noted, but no stigma. 1 have arranged this form
near Synwra on account of the colour of the chloroplasts.

CHLOROPHYCEA.
Fam. ZYGNEMACEA.
Genus ZYGNEMA Ag.

ZYGNEMA PECTINATUM ( Vauch.) Ag., forma.

Iil. diam. 26; cell. alt. 60 p.

Lismore (240).

A form in which the outer sheathing membrane has been
ruptured, and the cells are merely adherent by the apices. 1t
seems to throw some light upon the formation of Debarya. 1
have noted the same form from Kogarah (diam. 24, cell. alt. 50-
70 1). The broken sheath may be seen at the angle of one of
the cells (Pl. xlii,, f.1).
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Genus SPIRO0GYRA Link.
SPIROGYRA CRASSA Kiitz.

Cell. veg. diam. 160-180, alt. plerumque 126-190, interduny 50;
membr. crass. 2 .

Lismore (249).

Six, narrow, smooth chloroplasts making one turn each. Pyre-
noids very numerous, large for the size of the chloroplast, taking
up the full breadth or a little more.

SPIROGYRA GREVILLEANA var. AUSTRALIS, n.var. (Pl xlii., £.2.)

Forma zygosporis ellipticis acuminatis, pre longitudine valde
latioribus.

Cell. veg. diam 30, alt. 160-230. Zygo. long. 75, lat. 50 p.

Lismore (248).

Cf. Sp. Grevilleana (Hass.) Kiitz. in Petit, Spir. d. Paris, p.10
PLii, £.1-6, (fig.6 has pointed zygospores); also Borge, Zygne-
males, in Pascher, Sussw. Fl. Deutschl., p.17, f.4. The chloro-
plasts of the vegetative cells are sometimes single, making 5 to 7
turns, sometimes double, making only 21 turns, the edges scal-
loped, and pyrenoids very small. Ends of cell reflexed. The
zygospores are elliptic with pointed ends, not oval, and much
broader in proportion than in the type. Sporangial cells very
much swollen. :

DESMIDIACE A.
Genus GoNaTOozYGON DeBary.
GoxNarozyGoN MoNoTENIUM DeBy.
Long. 101-144, lat. centr. 11-12, ap. 12 p.
Lismore (223, 254, 260).
Var. TENUE, n.var. (PLxli, f1.)
Cellulz quam forma typica angustiores; apicibus haud expansis
in cellulis liberis arcuatis nec planis.
Long. 80-150, lat. centr. 8, ap. 8 .
Lismore (223).
The dimensions agree with the lowest of those given by W. &
G. 8. West, Monog. i., p.30, but the shape of the cells is unusual,
the diameter the same from centre to apices, the extreme ends
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in free cells not flat and incrassate but strongly arcuate and
thin-walled as in loose cells of Mowugeotia. 'This is most unusual
in Gonatozygon, and is probably the result of rapidly repeated
division.

GovaTozYGON BrEBIssoNiI var. MINUTUM W. & G. S. West.

(Pl. xli.,, £.2.)

Long. 65, lat. 4, ap. 3 p.

Lismore (261).

Cf. W. & G. 8. West, Br. Desm,, i, p.33, Pl i, £15. The
type also noted. Pl i., £.16 of the Monograph should be placed
under var. Kjellmanni(Wille) Rac.; (Gon. Kjellmanni Wille, L.c.).

Genus PEN1U M Bréb.
PEN. MARGARITACEUM var. PULVERULENTUM, n.var. (Pl xli, £.3.)

Forma puncta-granulis minutissimis sparsis nec in seriebus
ordinatis ornata.

Long. 147, lat. 21, isth. 20, subap. 18 .

Lismore (185).

. The type, with small but distinct granules in longitudinal
/series, is very rare in this country; I have seen it only once.
Var. irregularius W. & G. S. West, Alg. fr. Orkneys and Shet-
lands, p.14, PlLi., £.23 (by clerical error, var. irregulare in G. S.
West, Alg. Yan Yean Res., p.33) has larger granules irregularly
disposed. 1In this form, on the other hand, the granules are
minute, indeed hardly noticeable at the edges. Membrane very
taintly rufescent, almost hyaline.
Var. iNpivisum, n.var. (Pl xli., £.4,5.)

Forma haud constricta, isthmo nullo, polos versus leviter
attenuata; lateribus planis parallelis, vel levissime arcuatis,
apicibus rotundatis subtruncatis ; membrana puncta-granulis
minutissimis sparsis ornata, dilutissime luteola vel hyalina ;
chloroplastidibus in medio interruptis.

Long. 74, lat. 20, ap. 17 p.

Lismore (185). Cum priori.

This form is the result of repeated self-division. A specimen
1s ficured with one end expanded.
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PEN, CUCURBITINUM var. SUBPOLYMORPHUM f. CRASSIOR, n.f.

Forma paullo major quam forma typica, pre longitudine paullo
latior; apicibus rotundatis nec subtruncatis.

Long. 25, lat. 50 p.

Lismore (185).

A form somewhat larger and slightly broader than Nordstedt’s
type, Frw. Alg. N.Z,, p.71, PL7, £.20. For a length of 95 p, his
figure gives a breadth of 421 u, which agrees with specimens
gathered by Liitkemiiller in Austria (Desm. d. Attersees, p.8).
The latter gives long. 96-100, lat. 40-42, lat. constr. 36 u. In
the very slight constriction, however, our form resembles the

type. (PL xli., £.6.)

Genus CLosTERIUM Nitzsch.

CLOSTERIUM SPETSBERGENSE var. PALUSTRE, n.var. (Pl xli, £.7.)
Forma gracilior, juxta polos acutior; latere dorsali plano pene
usque ad polos, quam levissime recurvato in extremis; latere
ventrali arcuato polos versus pwne recto; apicibus truncatis
incrassatis; membrana hyalina, glabra, punctis nullis nec striis.

Long. 275, lat. 34, ap. 7-8 p.

Lismore (185).

Cf. Cl. Spetsbergense Borge, Siissw. Alg. Spets., p.S, fig.5, of
which the author remarks that a very closely connected form is
Cl. lanceolatum 3 coloratum (Klebs) Playf., Some Syd. Desm.,
p-604 Pl.xi, f.1. From the figures in W. & G. S. West, Brit._
Desm., i., however, it is evident that the latter is not Cl. lunula
B coloratum Klebs, which it was supposed to represent. It might
stand, therefore, as O, Spetzbergense var. australe mihi. For the
type, Borge gives: Crass. cell. 40-46 p, crass. apic. 6-7 p, crassi-
tudine 5-6'5-plo longius. The Sydney specimen figured, l.c.,
measured 270 x 45, ap. 7-8 u.  Cf. Cl. lanceolatum Kiitz.(?) in
Cleve, Sveriges Sottv. Alg., T.iv, £7.

CLOSTERIUM ACEROSUM var. CasINOENSE Playf.

Long. 440, lat. 40p. Membrana dilute luteola, obscure striata.

Lismore (248).

Cf. Biol. Richm. River, these Proceedings, 1914, p.101, Pl. iii.,
f.5.
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CrLOSTERIUM GRACILE Bréb.
Long. 166, lat. 6, ap. 2 p.
Lismore (254, 260); Wyrallah.
The breadth of our specimens of Cl. gracile is nearly always
6 p, occasionally 7 . It is evident from Brébisson’s note (Liste,
p-155) that the generally accepted type of this species is not
what its author had in view. He says ‘““peu attenué aux
sommets qui sont légérement courbés et obtus.” The blunt-
ended form, therefore, is, strictly speaking, Brébisson’s type, and
this accounts for the curious shape of the apices in his figures.
This point, however, is not mentioned in the Latin description.
Var. eLoNcatuM W. & G. S, West.
Long. 300, lat.7, ap.2 p.
Lismore (223).
Cf. Monog., i., p.168; the authors give lat. 3-4 p, but, in this
country, its breadth ranges from 5 to 8 p.
Var. BICURVATUM (Delp.) mihi.
Forma Cl. gracilis swepissime bi-undulata, apicibus obtusis
truncatis.
Long. 265-400, lat.6, ap.3 p.
Lismore (260). Cum f. typica.
T first obtained this form many years ago in profusion, from
weeds out of a tank in the Botanic Gardens. There is no doubt
wof its being Cl. bicurvatum Delp., Desm. Subalp., ii., p.209, T.18,
£.37-39. The hollow back, which makes it bi-undulate, and the
blunt ends sufficiently characterise it. It is also certainly a
form of Cl. gracile, cf. Borge, Feuerland u. Isla Desolacion, p.30,
fig.6. Cl. toxon West, in Monog. i., p.160, P1.20, £.13, 14, is
really a forma crassior of this variation.
Var. susstriGosuM (Rac.) mihi. (Pl xli., £.8.)
Forma C!. gracilis apicibus subrostratis, extremis acutis.
Long. 114-250, lat. 5-6, rarius 8 p, ap. 13-2 p.
Lismore (260).
Syn., Cl. macilentum 3 substrigosum Rac., Desm. Ciast., p.9,
T.1, £.38; Cl. substrigosum W. & G. S. West, Alg. fr. Burmah,
p.192, Pl xiii,, £.19. In this form, the sides do not converge

































































































































