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SUNMARY 

Lakes IIume and Hulwala have very similar plankton 

communi ties in which N.e.l.?.si,r.a .Ei.X:~£U~ Ralfs is dominant .. 

The species composition and the plankton quotients show the 

t\<IO lakes are mesotrophic.Host of the algae seen are well-lmown 

and widespread .. L~i.crasterins Hard;x:j:. G .. S .. West has only been 

recorded from Australia. 



INTRODUCTION 

Lakes Hume and Mulwala, parts of the Murray River (fig.1) 

Victoria, are near the boarder of Victoria and N.S.W. The aims of 

this study are three-folded: 

1) to identify most of the phytoplankton species in 

both lakes, 

2) to determine the trophic status of both lakes from 

the species composition and the phytoplankton quotients, 

3) to survey the geographical distribution of the desmids 

seen .. 

The algae will be identify solely from their morphology. 

Attempts will be made to put them into existing taxa. In recent 

years advances have been made on the identification of algae by 

the use of cultures and scanuing electron microscope. The latter 

is particularly useful in the case of 9psmariEm SR~ or the diatoms,etc. 

where the \vall structures are the taxonomic criterion (Lyon 1969). 

Culture experiments are use.ful when one wishes to delimit species .. 

MATERIALS AND HETHOD 

20 (1974) Hume and 7 (1974) l!ulwala fixed samples as well 

as some live samples, all were collected by Hr .. R .. L.Croome with a 

20 J.A. pore net at various stations shown in fig .. 1, were examined 

on a Carl Zeiss RA microscope fitted with a prism drawing system 

with internally reflected image, allowing binocular viewing while 

drawing. 1 (1968) Hume and 6 (1968-9) Mulwala fixed samples were 

also examined .. 

The 1974 samples were denoted as date/n~onth of collection. 

The numbers in brackets follo\,ring the Hume samples indicated the 

station numbers. All the 1968, 1969 samples were denoted by 

year/month/date/number of the sample. 
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RE.SUI..'PS 

TABLE 1: !H~~OJf!1I2£:L .. ~~!;,WA,I-!A' (!~9681. 

.12.§..L1.I'I.D 1.21~~). 

+ ::: seen in 1974 samples 

++ ::: seen in 1971+' 1968, 1969 samples 

::: not seen in 1974 samples 

* ::: seen only in 

Species 

Divisio~QShJ;~rop~~t~ 

.Cl.c:t,ss Chlox:,o}2h;y:c,e~ 

Order Volvocales 

Eudorina elega:r.s Ehrenb .. 

Pandorina morum (Muller) Bory 

Pleodorina californica Shaw 

Sphaerocystis Schroeteri Chodat 

Volvox cf. aureus Ehrenb. 

II u Carteri Stein 

II globator Linnaeus 

Order Ulot!,ichale~ 

Ulothrix subconstricta G.S.West 

Ord.er Oe,dogoniales 

Oedogonium sp .. 

Order Chlorococcales 

Actinastrum Hantzschii Lag. 

Ankistrodesmus falcatus Corda 

Botryococcus Braunii Kuetz. 

1968/1969 samples 

Hume 

+ 

+ 

++ 

+ 

++ 

++ 

Hulwala 

+ 

++ 

+ 

++ 

* 

++ 

+ 

+ 

++ 

Genus and spe~ies names are not underlined for simplicity of table. 
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(' . 
opeCJ.CS Hume Hulwala 

Coelastrum microporum Naeg. + 

II reticulatum (Dang.) Senn. + ++ 

Dictyospaerium pulchellum Wood + + 

Dimorphococcus lunatus A~B~aun~ + 

Kirchneriella lunaris(Kirchner) Moeb. + + 

Micractinium pusillum Fres. + 

Nephrocytium Agardhianum Naegeli + + 

Oocystis lacustris Chodat + 

If parva West & West + 

Pediastrum duplex Heyen forma + ++ 

II var. clathratum (A.Brun.) Lag. + 

II II var. gracillimum West & West + + 

II II var. rugulosum Raciborski + 

II tetras (Ehrenb.) Ralfs + + 

Scenedesmus denticulatus Lagerh. var. 

denticulatus May + 

11 obliquus ('rurp.) · Kuetz .. var .. 

dimorphus Nay + 

opoliensis Richter + + 

II quadricauda (Turp.) Breb. + + 

II II II var. quadrispina (Chodat) 

G .. M .. Smith + 

Selenastrum westii G.M.Smith + + 

Tetraedron grac~le (Reinsch) Hansgirg + + 

II hastatum( II ) II + 

II limneticum Borge var. gracile Prescott + 



.. ' . ' ~-~-·-·-------------------------------------------------------
Species 

Tetraedron regulare Kuetz. 

II victorieae Wolosz var. major Smith 

Treubaria triappendiculatum Bernard 

~gnemat~ 

_K~matace~ 

Cf. Mougeotia sp. 

Spirogyra sp 1 

sp 2 

!amily De~midiace~ 

Arthrodesmus constrictus G.M.Smith 

var. longispinus (Gronbl.) 

II convergens Ehrenb. 

Hume 

+ 

+ 

+ 

+ 

Closterium aciculare T.West var. subpronum Wests + 

II ceratium Perty 

" gracile Breb. 

II Kutzingii Breb .. + 

" moniliferum (Bory) Ehrenb .. + 

II striolatum Corda + 

ti Venus Kutz .. var .. inflatum Claassen 1961+ 

Cosmarium bipunctatum Borgesen + 

" 
II 

contractum Kirchn. + 

granatum Breb. var. pyramidal Schmidle + 

Huh.rala 

+ 

+ 

+ 

* 

+ 

* 

+ 

+ 

+ 

+ 

+ 

magnificum Nordst. ++ 

II cf. pAeudonitidum Nordst. + 

II punctulatum Breb .. var .. subpunctulatum 

Borge + 

II quadrum Lund ++ 

6 



--------·--------·-.. ·-··-----------.. ·-·---------------------------------------------------------
Species 

Euastrum anasatum (Ehrenb.) Halfs 

II 

" 
" 

cuspidatum var. goyazense Forster 

divergens Joshua 

elegans Kutz. 

Gonatozygon kinahani (Archer.) Rabenh. 

II monotaenium De Bory 

Micrasterias Hardyi G.S.West 

11 decemdentata (Nag.) Archer. 

II 

" 

mahabuleswarensis Hobson 

thomassiana var. notata (Nordst.) 

Hume 

+ 

+ 

++ 

+ 

++ 

Gronbl. + 

Pleurotaenium Ehrenbergii (Breb.) De Bory 

var. undulatum Schaarschmidt 

Spondylosi um planum (Wolle) \'I' est & v/est 

Staurastrum anatoides Scott & Prescott 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

arctiscon (Ehrenb.) Lund var. glabrum 

\'Jest & \'lest 

asterias Nygaard 

dickiei Ralfs 

grande Bulhn .. var .. parvus ltlest 

Freemanii West & West 

furcaJ.:um (Ehrenb .. ) Breb .. 

leptocladum Nordst. 

nodulosum Prescott 

pachyrhynchum Nordst. 

patens Turner 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Hulwala 

+ 

+ 

+ 

+ 

+ 

+ 

++ 

* 

++ 

+ 

++ 

+ 

+ 

+ 

7 



....... $ ~,.,.. .... , .... !Ol $o .. -~· * -----------"' .. -... -.. --·-·---

Species 

Staurastrum pingue Teiling 

II 

II 

II 

If 

II II (small form) 

cf. pinnatum Turner var. subpinnatum 

Schmidle 

Playfairi Scott & Prescott 

pseudosebaldi Wille var. planctonicum 

':L'eiling 

Hume 

++ 

+ 

+ 

tl sebaldi Reinsch. var. ornatum Nordsto -

" cf. subavic.ula West 

II subgemmulatum West & West 

II tetracerum Ralfs 

II 11 II var .. evolutum West & West 

" tohopekaligense l:Jolle 

victoriense West 

Staurodesmus cuspidatus (Breb.) Ralfs var. 

tricuspidatus (Breb.) 

II triangularis (Lagerh.) Teiling 

Division ,Gl'~r;zs,oph;y:~ 

Class Chr;y:_soph;y:ce~ 

Dinobryon divergens Imhof .. 

" sertularia Ehrenb .. 

Mallomonas akrokomos Ruttner 

II splendens (G.S .. \vest) Play fair 

II sp .. 

Synura spinosa Kersh 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

++ 

e 

Nulwala 

++ 

+ 

+ 

++ 

++ 

* 

+ 

++ 

* 

* 

+ 

++ 

+ 

+ 

+ 

++ 
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---------,----------------------·-·-··-·--·---------------------------..... ------
Species Hume Hulwala 

Class Bacillarionhvceae ........ _ . --~"'---
Ce11t1~a1es __ ,.._,._ 

Attheya Zachariasi J.Brun. + ++ 

Cyclostella stelligera Cleve & Grun.o + 

Melosira granulata Ralfs ++ ++ 

If varians Agardh. ++ ++ 

Rhizosolinia erensis H.L.Sm. + + 

II II II 11 var. morsa West g, V/est + + 

R.enna.J .• ~.§_ 

Asterionella formosa Hass. + 

Cymbella cf. gastroides Kutz. + + 

II lanceolata Ehrenb. + 

Epithemia sorex Kutz. + ++ 

Fragilaria capucina Desm., + + 

II sp .. + 

Gomphonema Augur Ehr. var. Guatieri H.V.H. + 

II constrictum Ehrenb. + ++ 

II II !I var. capitatum Ehrenb. + + 

Cf. Gyrosigma attenuatum + ++ 

Cf. Navicula hennedyi + 

Nitzschia pelagica O.Mull. + + 

Pinnularia abaujinsis (Pant.).Ross var. 

abaujinsis + 

.Sta.uroneis fulmen var .. capitata * 
Surirella Engleri 0 .. Mull .. + 

spinifera Rust .. + ++ 



IO 

-------.. -~-·-------~ ---· ... -·------"' .. ____ ---· -----
Species Hume Mulwala. 

_,.il:l&l~ Ill' ........ t uo ..... ~ ,.. '"a ""' .. -- ... - .... V(I·-· 

Surirella tenera Greg. + + 

Synedra acus Kutz .. + -'-'-....... 

II II var .. radians (Kg.,) Hust., + ++ 

II ulna (Nitz .. ) Ehr .. var. da.nica (Kg .. ) V .. H .. + 

Tabellaria flocculosa (Roth) Kutz. var. flocculosa 

Knudson + * 

Euglena cf., gracilis Kleb. + 

II spirogyra Ehrenb. + + 

Phacus tortus (Lem .. ) Skvortzovf + 

" pleuronectes (Huell .. ) Dujardin + 

Trachelomonas armatus var .. longispina (Playfair) 

Deflandre + 

II II bacillifera Playf. + + 

II II caudata Stein var. australica 

Play fair + 

II II hispida (Perty) Stein var coronata 

Lemm .. 

II II II II var. rectangularis 

Br. Schroder + 

If II scabra Playfair + 

II II superba Svlirenko + + 

, II volvocina Ehrenb. var. punctata 

Playfair .. + + 



------------------~-----~--·-~·-~q---~----H--U--·--·--------------------------------

Species 

.Qrd_~:r: _Peri_d,~~ 

Ceratium hirundinella (O.Huell) Dujardin 

GJ.enodinium sp .. 

Peridinium sp .. 

Di v,i_E?_ion Cyanp:ghyta 

£.lass Cyano:gl};.ycea~ 

~ Chroococcales 

Coelospharium Naegelianum Unger. 

Hicrocystis aeruginosa Kutz. 

II flos-aquae (Wittr.) Kirchner. 

Order Nostocales 

Anabaena limnetica G •. H.Smi th 

n spiroides Kleb .. 

Lyngbya palmarum Bruhl et Biswas 

Oscillatoria curviceps Agardh ex Gamont 

11 lacustris (Kl.eb.) Geitler 

II 

tl 

nigra Vaucher 

cf* subbrevis Schmidle 

waterbergensis Claassen 1961 

Schizothrix rivulis (Wolle) Drouet 

Hume 

+ 

+ 

+ 

++ 

+ 

+ 

+ 

+ 

Hul\vala 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

* 

* 

II 
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TABLE 2: TH:t·~ PliY~COPLAI'!K~rOIJOUC'i'IEI.f'J:S OF IJAKES HUHE AND HUL\'!ALA 
---.... -~- .. $ ... - ........ 

~-----· 

Nyxophyceae 5 !8 

Chlorophyceae 29 24 

Centrales 6 5 

Euglenideae 10 6 

Total 50 l1-3 

Dcismidiaceae 34 30 

Phytoplankton quotients 

* ::: 1 ,Ll-7 ...!±,3_ :d1.43 
30 



TAXOIJOm:c CO!<HE:YCS .. ----
All dimensions are given in microns. 

Abbreviations. 

H -- width cpr - with processes 

L - length spr = without processes 

Ist. - isthmus >vidth csp = with spines 

dia .. ::: diameter ssp = without spines 

~vision Chl~ta 

Class Chl~ 

.f'~ui:'l.orina ele.llart.~ Ehrenberg. Pl 2 fig. 8 

Smith 1920 Pl 19 fig. 1 p. 96 

Prescott 1962 Pl 1 figs. 24-26 

cell dia 8-10 

colony dia 77-86 

13 

Eudorina is distinguished from Pandorina by its colony of 

distanced cells with one to several pyrenoids. (Prescott 1962). 

Playfair (1923) believed P.morum become regularly spherical and form 

l:P~·elega,ns ... Dr. P .. Tyler (pers. comm.) thinks it probably does,too. 

When .J;.: .. mor.~ 'divides the mucilage expands and the colony then resembles 

(or equals) E ... e.~.e,e;~n.~ •• 

!•!legans is widespread and has been recorded from Australia. 

(Hardy 1906, \Jest 1909, ?layfair 1916, 1923, Thomasson 1973) .. 

Bailey 1895 P.morum (pl .. VIII fig .. 8) is probably l~·_elegan~. 

Samples: Lake Hurne 9/7(3), 11/9(5) 

I.ake Hulwala 10/2, 4/4, 680921/1 .. 



E~a~~~ Bory Pl 2 figs 10,11 

Smith 1920 Pl 19 figs 16,17 p. 95 

Prescott Pl 1 fig 23 p. 75 (1962) 

cell dia 8 

colony dia 24-50 

Playfair(1915)stated that the Australia plant differed 

from the European plant by having coenobia ovate. This is not 

correct because Smith (1920) and Prescott (1962) figured ovate 

P.morum from Wisconsin. 

This alga is widespread. Previous Australian records

West (1909), Playfair (1915,1923). 

Samples: Lake Hume 1/5(3), 30/5(5), 9/7(3), 10/7(3), 8/8(4),9/9(3), 

11/9(5). 

Lake Hulwala lr/4, 12/8, 681121/2, 680921/1. 

Pleodorina californica Shaw Pl 2 fig. 9 

Prescott 1962 Pl 2 fig. 1 p. 77 

The colony (Pl 2 fig. 9) was viewed from the anterior pole 

where larger reproductive cells resided. (Prescott 1962). 

Vegetative cells dia 4-5 

Reproductive cells dia 8-9 

Previous Australian record: none 

Samples: Lake Nulwala 10/2. 

§,;eha,_eroc;y_stis Schroeteri Chodat Pl 4 figs .. 10-12 

Smith 1920 Pl 19 figs. 3-4 

Prescott 1962 Pl 3 fig. 6 p. 83 

Clusters of recently divided cells were somtimes within 

envelopes inside the colonial envelope. 

cells dia 9-14 

colony dia 40-126 

14 



~~.;z,stis,_~chr.~etE,?.Ei and ~~J.Selatinosa are so 

similar the only difference between them is the presence of 

several parietal, polygonal chloroplasts each with one pyrenoids 

in the latter. (Smith 1920). Pl 4 fig. 10 has one cell with three 

pyrenoids. It could be ~ktosuhaeriq__gelatinosa. Although it is 

IS 

possible the two species are forms of the same plant, West (1909) 

did not observed any life stages of fl?~hae:r:~?Y,Sti,12, Schr.oe.t.e_:rj~ (fig. 8, 

p .. 76) that resemble .r:lanktosphe:}._eria ~a.ti.~.C?.sa..:, 

Previous Australian record: West (1909). 

Samples: Lake Hume 14/2(Dam), 7/3(3), 8/3('rallangatta), 2/4(Tallan.) 

5/4(Dam), 1/5(3), 2/5(4), 3/5(Dam), 30/5(3), 

3/6(5), 8/7(5), 9/7(3), 10/7(3), 7/8(5), 9/9(3), 

10/9(4), 11/9(5), 681122/3. 

Lake Nulwala 10/2, 4/4 7/5, 4/6 1 680921/1, 681121/2, 

690206/1 .. 

Vol vox S.J?.!. 

Three morphological forms of Jolvox sp. were observed. 

(Pl 2 figs. 12-16). They could not be identified by Smith 1944 

key because of the lack of all stages of asexual and sexual 

reproduction .. 

Volvox cf. aureus Ehrenberg. Pl 2 figs. 12-13 

Smith 1920 Pl 18 fig. 20 P• 98 

Smith 1944 fig. 3 

The specimens may be Volvox aureus Ehrenberg. because of 

the presence of cytoplasmic connections. Volvox aureus is not the 

only species which possesses cytoplasmic connections. (Smith 1944). 

cell dia 5-6 

Samples: Lake Hume 14/2(Dam), 7/3(3), 8/3(Tallan.), 31/5 .. 
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Volvox c.f. Carteri GoH. Smith Pl 2 figs. 15,16 

Smith 1920 Pl 18 fig 1 P• 99 

Smith 1944 fig. 37 as yolvox Carteri Stein. 

The specimens have no cytoplasmic connections. Smith 

equal size. The plant seen (Pl 2 fig. 15) may have some gonidia 

divided therefore some gonidia are bigger than others. 

· cell dia l:.-5 

colony dia 780 

Samples: Lake Hume 681122/3 

Lake Mulwala 680921/1, 681121/2. 

Volvox cf. _g\obat<:?,r: IJinnaeus ~)l 2 fig. 14 

The pentagonal to hexagonal cells suggest Volvox globator L. 

(Smith 1920 Pl 18 fig. 3 p. 98, Smith 1944 fig. 7) 

cell dia 5-6 

~olvox globator Playfair (Playfair 1915~ Pl 44 figs. 5-6, 

p .. 341) and V_olv.ox globator var. australis Playfair 1915, p .. 342 

are Volvox ~errilli Shaw according to Smith 1944. 

Sample: Lake l·!ulwala 680921/1 .. 

Ulotricales 

The closest the Mulwala plants resemble is Ulothrix 

Ramanathan 1964 Pl 10 fig. 10G, p. 39). The plants differ from the 

abov~ autheri'in having chloroplasts extend throughout the entire 

length of cells but the length of chloroplasts compared with the 

cells 'length is variable in Ulothrix~ (Lokhorst & Urornan 1972) .. 

The cell dimensions are comparable with those given by 

Ramanathan 1964. cell L 9, dia 6. 
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There is no previous Australian record. Smith (1920) was of t~ 

opinion that U~ubS2EE.!£i.ct~ is the only one of the order 

which has become established as a true member of the plankton. 

Samples: Lake Hulwala lJ./4, 680921/1 .. 

The Hume ;plants are .9.~5'!.0.£PP.i 11:m _ _<~.E.· because cells possess 

scar rings. Also, they are unbranched filaments with cells showing 

a slight inflation toward one end .. The chloroplasts are parietal, 

each containing several pyrenoids (Prescott 1962). 

cell L 

In differentiating the species of Oedogonium, size of 

vegetative cells, the shape and size of the oogonia, the form and 

decoration of the zygospore wall and the location of the antheridal 

cells are the most important differentiating and specific characters. 

(Prescott 1962). In the absence of these characters one cannot 

Samples: Lake liume 3/5(Dam), 681122/3 .. 

~ctina~;h:l;Lm, .Hantz.e:;:}:j.i Lag .. Pl 3 figs .. 1-5 

There are t\-10 morphological forms of Actinastrum one of 

which is wider (Pl 3 figs .. 1-3) than the other (Pl 3 figs. 4-5). 

Smith ( 1920) de signa ted both forms as ,&:_!_~~.;';;.l:!,tru_m Hantzschii and 

Acti,nr~st.ru.m. p.;rac.i.llim_l_lll! G .. H.Smi th respectively .. 

Play fair ( 1916), Haughey ( 1968 figs. 9, 10) grouped 

Actinastrum with outer ends of cells acute and inner ends blunt of 

the same dimensions as both forms of the plants found in Actinastrum _ ... ___ " llt' 

~ .. 'rheir grouping will be followed.; Cell L 7-38, W 2-5u 



Smith (1920) depicted a specimen (Pl 43 figo 8) which resembled 

his Actinnstrum r~racillimum (Pl l.J.) fig. 4) and called it Actinastrum -·---.. ---- ---
!fa.n~!'.::;_c_;}~.i~ .. var .• _~ because of its larger size .. It is possible 

and 

The multiple colony (Pl 3 fig. 5) is held together by 

lateral contact (Philipose 1967). 

16 

Previous Australian and New Zealand records: Playfair 1916, 

Scott & Prescott 1958, Haughey 1968 .. 

Samples: Lake Hume 7/3(3), 1/5(3), 2/5(4), 3/5(Dam), 31/5Clf.), 

3/6(5), 8/7(5), 9/8(5), 10/9(3), 11/9(5). 

Lake Huhmla 4/L~, 7/5, lt-/6, 12/8. 

Ankistrodesmus .~atus Corda Pl 3 fig .. 6 

Smith 1920 Pl 32 fig. 1 

Prescott 1962 Pl 56 fig. 5 

Philipose 1967 figs 121 a,c 

Cell L 50 

w 3 

Ankistrodesmus falcatus Corda is widespread and has been 

recorded from Australia and New Zealand (Hardy 1906, West 1909, 

Playfair 1916, Scott & Prescott 1958, Thomasson 1973, and Haskell 

1881, Haughey 1968). 

Edward (1894) observed cells of Ankistrodesmus falcatus 

loosened in culture then curved like those of Ankistrodesmus 

convolutus (Philipose 1967 fig. 122 a-d) which are smaller. Haughey 

(1968) observed a gradation from curved, larger to straight, 

smaller cells in his samples. 

Sample: Lake Hulwala 4/l+ .. 
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This alga is common and often abundant, especially in semi hard water 

lakes where it frequently is the dominant component of water bloom 

associations(Prescott '1962). It has been recorded from Australia. 

(Bailey 1893, Hardy 1906, West 1909, Scott & Prescott 1958, 

'l'homasson 1973). 

Samples: Lake IIume 2/5(4), 3/5(Dam), 681122/3 .. 

Lake 11ulwala 7/5, 681121/2 • 

. ~o~lastr2:!.12.1. .. .!:n.ic.roporu..m Naeg .. Pl 3 fig. 16 

Haughey (1969) fig. 4:1,1a 

cell dia including shealth 14 

Previous Australian and New Zealand records: West (1909),Scott & 

Prescott 1958, Thomasson (1973), Haughey 1969 • 

.Samples: Lake Hume 3/5(Dam) .. 

Coelastrum reticulatum (Dang.) Senn Pl 3 fig. 15 

Smith (1920) Pl 42 fig. 4 p. 161 

Bourrelly (1966) Pl 34 fig. 6 

Presoott (1962) Pl 53 fig. 6 p. 230 

The plants have cell dia with sheath of 5-6 which is in 

the range recorded by Smith (1920) .. Philipose (1967) figured 

Coelastrum reticulatum (Dang.) Senn. (fig. 142) which looked 

neither like the specimens nor the illustrations given by the above 

authors. 

Previous Australian record: Playfair (1918). 

Samples: Lake Hume 5/Lt-(Dam)7 3/5(Dam), 3/6(5). 

Lake JvlulwaJ.a 10/2, 690206/1 .. 

Dict;y:p,snhaer~um pulc~.~l.l.l~ \vood Pl 3 figs .. 10,11 

Smith 1920 Pl 20 fig. 13 p. 105 

Prescott 1962 Pl 51 fig. 6 

I 



have cells as round as those depicted by the mentioned workers but, 

according to Gmith (1920) the cella are sphaerical when mature, 

sphaerical to ovoid when young. The Burne & Mulwala cells are not 

of Di9~?J?hae_ri~~ (Bailey 1898). 

Sometimes the colony envelope is not seen (Pl 3 fig. 11). 

cell L 5-7 

cell dia. ~-~5 

]2_~c_ti:.£.snhaer,iyrn J?.Ulchellum is widespread (Philipose 1967) · 

Previous Australian records: Schmidle 1896, Hardy 1906, West 1909, 

Groome & Tyier (1972), Thomasson (1973). 

Samples: Lake Hume 8/3(Tallan.), 2/5(4), 3/5(Dam), 3/6(5), 8/7(5), 

11/9(5). 

Lake Nulwala 4/6. 

D. h 1 t ~ B Pl 3 f~g .. 14 -~morE ocoC£U~ ~na us a. raun. _ ~ 

Philipose 1967 fig. 115a p. 205 

cell 1 7 

ltl 7-12 

Previous Australian records: Scott & Prescott 1958, Thomasson 1973. 

Samples: Lake Hume 3/5(Dam), 3/6(5) .. 

Kirchneriella lunaris (Kirchner.) Moeb. Pl 3 fig. 14 

Smith 1920 Pl 34 fig. 4 

Philipose 1967 fig. 131 

The following dimensions are within the range given by 

the above authors. 

cell L 10-13 
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Ki:J.:Shn~~ is widesprEiad (Smith 1920) and has been 

recorded from Australia (Bailey 1895, Schmidle 1R96, Hardy 1906, 

'v/est 1909, Playfair 'i91lt-, 'l'homasson 19?3). 

Bailey (1895) noted " ------neither a gelatinous env~lope 
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ll 

nor a regular arrangement of groups into four appears remarkable-----

~ccording to Philipose (1967) the g~latinous envelope is visible 

only after stain~ing. No gelatinous envelope was observed but cells 

were in groups of four. Pl3 fig. 14. 

Samples: Lake Hume 5/4(Dam), 1/5(3), 2/5(4), 3/5(Dam), 3/6(5). 

Lake I·4ul1trala 10/2, 7/5. 

Smith (1920) Pl 28 fig. 1-3 

Haughey (1968) fig. 9:3a 

cells dia.. 4-5 

setae L 10-14 

Haughey (1968) recorded this form with rather short setae from NZ. 

Previous Australian :record: none 

.Samples: Lake Hume 2/5(l+), 3/5(Dam), 3/6(5) .. 

Neph.:r:oc_1tium A~ardhianufl! Naegeli Pl 3 figs .. 24-26 

Smith (1920) differentiated genera Oocystis and Ne:r.hrocytiu~ 

by their cell shape. 

Cells ovoid to elleptic, never curved------------Oocystis 

Cells ovoid to reniform, frequently curved-------Nephro£ytium 

Using the above key the plants (Pl 3 figs. 24-26) are l:L~hro.c;ytiu.m .. 

They are Nephroc;ytium Agardhianu~ Naeg .. (Philipbse 1967, fig. 104b, 

P• 189). Cells L 12-21, W 5-11. 

Previous Australian records: West 1909, Borge 1911, Playfair 1912, 

1916, (varieties). 

Samples: Lake Ilume 2/5(4), 3/5(Dam), 31/5(4), 3/6(5), 10/7(3), 11/9(5). 

Lake Hulwala 4/6, 7/5 .. 



There are two morphological types of Oocysti? in Lake 

Hume. One type has pointed ends which suggest polar thickenings 

(Pl 3 figs. 21-23). Their cells'shape and dimensions agree with 

those of Oo~s lacustris Chodat (Smith 1920 Pl 22 figs. 8-9 

pQ 112, Rehakova 1969 Tab. 1 fig. 6). 

cell L 13-18 

'vJ 9-10 

Another type (Pl 3 figs. 19-20) closely resembles 

~ \·Jest & \1/est (Smith 1920 Pl 22 fig. 6 p .. 112). 

Although Smith (1920) stated this species had pointed ends, 

some of his cells (Pl 22 fig. 6) had rounded ends like the 

Hume plants. Rehakova 1969 figured Oocystis parv~ ~lest & West 

of both round and pointed ends. The plants'dimensions agree 

with those of ,qocy.stis, parva given by Smith ( 1920) .. 

cell L 14 .. 15 

w 7 

West (1909) recorded both forms from Vic. 

Playfair (1916) regarded both Oocystis lacustris & 

Oocystis parva as polymorphic forms of one organism. This is 

probably very correct. It i~~~nown what initiates polar thickenings. 

One may culture· pocystis uarva and find out if they form polar-

thickenings in which case Oocystis parva and Oocysti~ lacustris 

are forms of one biological species. 

Samples: .~ocil:stis lacustris 

Lake Hume 2/5, 31/5, 9/7 .. 

.Q.oc;;:stif? .. parv<l: 

Lake Hume 14/2(Dam), 5/l~(Dam), 1/5(3), 2/5(4), 3/5(Dam), 

30/5(3), 9/7(3), 9/9(3). 
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.:t:e.d.ia..§...t:!:E.r;}._ d.ul?.J:..~ I1eyen 

The type form (Pl 4 fig. 4) and three varieties of 

~~~~Heyen were found .. Pl L~ fig .. 4 is the type form 

(Smith 1920 Pl 46 fig 16). Cell dia. 10-22. 

Samples: Lake Hume 8/3 ('l'allan .. ), 1/5 (3), 2/5 ( 4), 3/5 (Dam), 30/5 (3), 

3/6(5), 9/7(3). 

Lake Hulwala 10/2, l~/4, 4/6, 

680508/1, 680411/1, 690206/1. 
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Pedia~ll}tUE~~.x var., c*~ (Braun. A) Lagerheim Pl 4 figs .. 1-2 

(Smith 1920 Pl 47 fig. 3). Sulex (1969) in the recent European

monograph recorded this variety as var. duplex·and stated it is 

synonymous with E~duElex var. clathratum. Cell dia. 7-11. 

Samples: Lake Hume 5/7(2) .. 

Lake Mulwala 681121/2. 

Pediastrum dupl~"C .v~!!.• g~acillimum i1. & G.S \vest (Pl 4 fig. 3) 

(Smith 1920 Pl 47 figs. 8-11 Po 172, Haughey 1968 fig.6:3) 

cell dia 8 

Huber-Pestalozzi ( 1936) depicted f...d1.!.El.ex var •. e;r,aci_llimum 

with two cells in the middle as seen in one colony (Pl 4 fig. 6). 

Usually this vax:. e;racilJ-_imum has no cells in the mid region as 

depicted in Pl 4 fig. 3. 

Samples: Lake Hume 1/5(3), 3/5(Dam). 

Lake Nul "'mla 12/8 .. 

Pediastrum duple~.var. rugulos~q Raciborski Pl 4 fig. 7 

Sulek 1969 Beil 4 fig. 4 .. 

cell dia. 11-17 

Bailey (1895) recorded this vari1ty as P.dunlex from 

Queenland (Pl VII fig. g). 

Samples: Lake Hume 8/3(Tallan .. ) 

Lake Hulwala 681121/2, 690206/1. 



The arrangement of big cells with two cells in the mid-

region(Pl 4 fig. 5) is not recorded in the recent European 

monograph by Sulex 1969. Cell dia 15. Sample: Lake Hume 3/5(Dam). 

Smith (1920) stated that in many cases the marginal cells 

of P~-~ex and the variety ~<:lai~}:-I_J;at.~!!2 have a tuft of long hyaline 

setae at the apex of the projection. Their function is to give 

buoyancy to the colonies \vhen living under pelagic conditions. These 

hyaline setae are sometimes observed on P.~~ (type form) but 

not on the variety clalhr~~· 

~~e~ and its varieties have been recorded from 

Australia and New Zealand (Bailey 1895, Hardy 1906, West 1909, 

Thomasson 1973, Haughey 1968). 

R.e.di.~_f_:;t,rum .t.£.1~ (Ehrenb) Ralfs Pl L~ figs. 8, 9. 

Prescott (1962) Pl 50 fig. 6 

Sulex (1969) Taf 12 fig. 6 

cell dia. 9-13 

P.tetras has been recorded from Australia and New-

Zealand (Bailey 1893, Hardy 1906, West 1909, Borge 1911, Scott & 

Prescott 1958, Spencer 1882, Nordstedt'1888). 

Samples: Lake Hume 3/5(Dam), 10/9(!n. 

Lake Huhmla 10/2, 4/4, 681121/2. 
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Scenedesmus denticulatus Lagerh. var. denticulatus May 1973 Pl 5 fig 16 

May 1973 p. 444 .. 

= Scenedesmus denticulatus Lagerh. (Haughey 1969 fig. 5:3; Philipose 

1967 fig. 176 a-c). 

w 6-8 

teeth L 2-4 

-·-:" .. .·.- ... 
'>. ~ • • 
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Previous Australian and New Zealand records: May (1973, other 

varieties), Haughey 1969. 

Trainor in 1966 regarded Sc. denticulatus as a stable 

species (May 1973). 

Samples: Lake Hulwala 4/4, 7/5. 

Sc~e.!i.l.!.!.'L!F~.~l~tJluu~ ('I'urp .. ) Kuetz .. ~mornhus Hay 1973 p. 438 .. 

= Scenedesmus dimorphus (Turp) Kuetz. (Philipose 1967 fig. 160a, 

cell L 18-29 

w 3-6 

Haughey 1968 fig, 10:4). 

According to Philipose (1967) 8-celled colonies are 

always in subalternating series.A linear 8-celled colony was 

observed(Pl5 fig. 6). 

May (1973) gave a list of previous Australian records of 

the variety. Haughey (1968) recorded it as Sc. dimorphu~ from NZ .. 

Samples: Lake Hulwala 10/2, 4/4, 4/6. 

Sc.en.~.desEJ..US O:J?2~l:.L~~~ Richter Pl 5 figs. 12-15. 

Smith 1920 Pl 41 figs. 8-11 

May 1973 p .. 446 

cell L 15-22 

\<J 4-5 

spine L 14-23 

The navicular shape of the cells, their lateral contact 

in the median third only, together with the beak-like instead of 

rounded apex separate this species from Sc. qua.dricauda (Smith 1920) .. 

Nay (1973) distinguished Sc. opol_i,e.ll:.3J:.:'!! from .sc. 9.uadricauda by 

having cells of coenobe join in median third of their length. 

W .. & G.S., 't/est (1902 p .. 197) stated Sc. _OJ2oJ):..e_nsis Richter 

is a synonym of Sc .. _gua9_ricauda var •. o,eol.ie~ (1Uch ter) West & West. 
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'11he record of a tendency of Sc 0 o,po_li.ens:L.z cells to assume a more 

cylindric form like those of §.£.!_._gyac~ (Haughey 1968) indicates 

the two species may be forms of the same organism. Only culture 

experiments would prove the forgoing statement. May (1973) regards 

Sc •. o.;roli~is as one of the 'i 4- recogni.:;ed species in Australia. 

Previous Australia and New Zealand records: May (1973), Haughey (1968). 

Pl 5 figs. 12,15 are 2-celled coenobia which may be obtained under 

high B.O.D. loadings (Haughey 1968). 

Samples: Lake Hume 5/7(2). 

Lake Hulwala lf-/4, 7/5 .. 

. s.c.enedE:,.~mus gu.§l:_dr:,:h_~ ('l'urp) Breb. Pl 5 figs. 8-10 

= Scenodesmus quadricaudus (Turp .. ) Breb. (Nay 1973 p. 4L~5). 

Pl 5 fig. 8 is the type form of Sc. g,uadrica.ud_a • The 

dimensions are in the range of the type form s~and var. maximus s' 

as given by Smith (1920). 

4-celled coenobia L 21-29 

w 16-21 

Spine L 15-23 

A; small form of ~~ ,guo.dricauda (Pl 5 fig .. 10) could be 

either a daughter coenobium of 5c. gyadricauda or Sc. auadricauda 

x.ar. parvus \·.Jest & \1est (Smith 1920 Pl lJ.O fig. 7). The dimensions 

are in the range given for var. parvu~ given by Smith (1920) .. 

4-celled coenobia L 16 

1:1 9 

Spines-~L 11 

An 8-celled coenobium (Pl 5 fig .. 9) may be .§.£.:._guadricauda 

var. Westii (Smith 1920 Pl 41 fig. 3). The dimensions are smaller 

than those given by Smith (1920). 

8-celled coenobium L 12-14 

w 4 
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Despite the various variety nanes recorded in the 

literature, all .§.:?,• SL'le3;,c1T.i.:.~.?-ud~- like plants (Pl 5 figs. 8-10) 

will be grouped in .s~c .... 9.uo...S.~.iq_t~asJ..~· 'J.'here are experimental-

results and field observation that _0c .• qu~.<i!icauda change number 

of cells in a coenobium( 2, 4, 8) and the size of cells(Komarek & 

Ruzicka 1969, Hay 1973). With these variation in mind it is doutful 

if ~~~~!ic~ is a stable species in the sense that they 

do not vary greatly with conditions of culturing, an idea of 

Trainor s'in 1964, 1966 (from May 1973). 

§c .. auadrica~~ have been recorded from Australia and 

New Zealand (May 1973, Haughey 1968, Haskell 1881). 

Samples: Lake Hume 2/5(4), 8/8(4) .. 

Lake Huhmla 10/2, 4/4, 7/5. 

§cenedesmus guad.,r}cauda va.r. __ g_~ad.r.~~Ei'l~ (Chodat) G.H.Smi th. 

The plant depicted in Pl 5 fig., 11 may be Sc. ouadricauda 

y_ap_ •. gua~risEi.UE; (chodat) G.H.Smi th (Philipose 1967 fig.187d) .. The 

plant s'dimensions agree with those given by Philipose(1967) but 

its cells join at the median third of their length. 

cells L 11 

w 6 

spines L ·4 

~..£· g,uadr.;Lc_":'.;.'l!:,da VB;X:• _g,uadri~p,i~ has been recorded from 

Australia as .s.c.$ q~ad,r.:,ic.audus var. g,uadrisnina (Hay 1973 p. 446). 

Sample: Lake H1.1h.rala l~jL~ .. 

~.l:,e_nas'ttY.m \-.resti):, G.N.Smith Pl 3 figs .. 7-8 

• J~f', : ·, F I " I 
~ - _: 

The plant2 are identified as Selenastrum westii because 

the strongly curved cells have their convex faces tovrard one another. 

(Smith 1920). Their dimensions are comparable with those given by 

Smith 1920 Pl 31 figs. 8-10 p. 132. Cells L 20, W 3. 



28 

Smith (1920) stated Selenastrum yestii had no pyrenoids. 

Sometimes one pyrenoid per cell was observed in Lakes Hume and hulwala 

plants. Prescott (1962, p. 257) was not sure if pyrenoids of this 

species were lacking. 

~as~}.l_0;;~e4ci.~s_are distinguished from ;~stro.d.c.~my.§. 

.~J2.~C.~9.s. by both vegetative cells (and autospores when liberated) 

have the characteristic convex faces toward one another in a colony 

(Smith 1920). Species of SeJ~ should be compared with those of 

J<irchne..!:i£.11.£ which have scattered lunate cells vri thin a gelatinous 

envelope(Prescott 1962 p. 256). 

There is no previous Australian record of the species. 

Samples: Lake Hume 31/5(4), 

Lake Hulwala 10/2, 4/4 .. 

T.e.t.raedro.n_ GX:?-.c.i.J-.e. (Reinsch) Hansgirg Pl 4 figs. 13,14 

Smith 1920 Pl 26 figs. 1-5, p. 122 

Philipose 1967 figs. 69 a-c, p. 154 

The plants'dimensions are in the range given by Philipose 

(1967). Wsp 34-36, Wsp 10-11. 

There is no previous Australian record. 

Samples: Lake Hume 1/5(3), 3/5(dam), 

Lake Hulwala 12/8. 

Tetraedron hastatum (Reinsch) Hansgirg Pl 4 figs. 15,16 

Scott & Prescott 1958 fig. 24:16 

The plants differ from Smith s'(1920 Pl 25 fig. 18) in 

having two terminal spines. 

Lcp 36 

W of base of process 7 

The general shape of the cell is similar to that of 

Tetraedron limneticum Borge but there is no branching of the processes. 



(Smith 1920). One specimen (Pl 4 fig. 16) had just branched 

suggesting !_etr~eq,r,9n .::~n_~tat.t);!l! and 'l'~_ron limneticum may be 

forms of the same biological species. 

Previous Australian record: Scott & Prescott 1958. 

Playfair (1916) recorded T. hastatum var •.. elegan~ from NSW. 

Sample: J ... ake IIume 1/5 (3) .. 

~'1net_j;Ci;l..!E, Borge var. e.;rp.cile Prescott Pl 4 figs. 17,18 

Philipose 1967 fig. 73 

Lcp 37-38 

dia. of base of process 7-8 
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There is no previous Australian record. This variety 

differs from the type in being smaller and having bases of the 

processes adjoining so there is scarcely a cell body (Prescott 1962). 

Samples: Lake Hume 8/3(Tallan.), 3/5(Dam), 30/5(3). 

The mentioned three Tetraedron species may be forms of 

the same biological species. As a rule in T. limneticum the processes 

are tetrahedral while in the majority of cases those in T. gracile 

are in the same plane (Thomasson 1965) but Thomasson (1965) found 

a plant vrhich looks like 'r. gracile but has 6 processes which are 

directed from everywhere. (fig. 3:6) He called his plant T. limneticum. 

Tetraedron regula£~ Kuetz~ Pl 4 fig. 20 

Prescott 1962 Pl 60 fig. 25 p. 269 

Philipose 1967 fig. 60a p.. 1lt5 

cell dia. 21 

Previous Australian.records: Schmidle 1896, Scott & 

Prescott 1958 .. 

Sample: Lake llulwala 10/2 .. 



J:etl:',aedro.n . ....Y.i£tori:t.~ 1dolosz. var. m.a.~o.:r: G.H.Smi th Pl 4 fig .. 19 

Smith 1920 Pl 24 figs. 21, 22 

Philipose 1967 fig. 63d 

IJcp 42 

w 20 

~here is no previous Australian record. 

Sample: Lake Hume 5/4(Dam), 2/5 Clr), 3/5 (Dam) .. 

2.'reubal:'ia t:d:.2-.:e.Een,d} .. c~l..l.atun: Bernard Pl 3 fig. 17 

Philipose 1967 fig. 32 p. 107 

The spines were observed to vary from 3-4. The dimensions are 

comparable to those given by Philipose (1967). 

cell csp 39-41 in dia. 

spine 32-34 long and 2-3 broad at base~ 

Playfair (1918) recol:'ded Bernardia tetraedrica n. sp. 

(Pl VII fig. 12) from NSW .. His plant was slightly smaller than 

T.re_ubaria = t.r.iapi,lendicula tur;!,• Play fair s' plant may be the same as c: ;. 

the Hume and Mulwala plants. 

Sample: Lake Hume 2/5(4), 

Lake Mulwala 10/2. 

An identified plant Pl 3 fig. 18 

The filaments viere arranged in a tetrahedron structure. 

Samples: Lake Hume 8/3(Tallan .. ), 30/5(3), 10/7(3), 7/8(3), 8j8(lt-). 

Lake Huhmla 12/8 .. 

~l:'dor Z~g~~matales 

Famil~ Z..,;z.g:qematace.a.e. 

Cf. Moug~o~ia SR. Pl 5 fig. 4 
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The ~lants may be Mougeotia sp. because of the band-like 

chloroplasts. No drawings of any plants were found to match the plants. 

cell L 18-36 

w 3-4 



To identify~!:.~ one must know its mode of 

reproduction (by conjugation or by aplanospores or both), structure 

and position of the ZYGOspore formed, and finally the size of the 

vegetative cells(Prescott 1962). 

Samples: Lake Hume 2/5(/+), 9/9(3). 

The curvature of the cell tempts one to identify it as 

.S.J?..i.r.ot.c\enJ.c;... .s.o.ndens;::t~. Since a lot of workers (\vest & v/est 190~

Pl 2 figs. 7-8, Krieger 1937 Taf 2 fig. 1, Bourrelly 1966 Pl 84 

fig .. 9, Prescott 1966 Pl 11 fig. 8) depicted §.Eiro.ta~.n.~.~ cond.epsa_t.~ 

as having much more rounded ends and a thicker band of chloroplasts 

than the Mulwala plant, the plant(Pl 5 fig. 3) is a cell of 

Spirogyra sRecies s'filament. Reproductive structures (conjugation 

tubes, zygospores) a~e needed to identify the species. 

L 151 

w 16 

Sample: Lake Mulwala 10/2. 

SJ2.iro~::;y:ra sp .. 2 Pl 5 fig. 2 

L 162 

w 41 

Samples: Lake Hume 10/7(3). 

Lake Mulwala 681121/2. 

Fam~ly Desmidiaceae 

Arthrodesmus co_nvE;.:r:S'en§. Ehrenb .. Pl 5 fig .. 17 

::::: St.am::ode~'itnllS COl:JJZ;cr:gens. (Ehrenb .. ) Teiling 1948 var. La;eortei Teil. 

West & West 1912 Pl CXVI figs. 7-12, p. 107 

Smith 1924 Pl 84 fig. 6 p. 126 

Frere-Irenee-Marie 1939 Pl 60 fig. 1 

Teiling 1967 Pl 25 fig. 4 p. 588 
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Lsp 60, Wsp 55, spines L 10, Ist. 14 

Previous Australia and New Zealand records: Borge 1896, 

Hardy 1906, Maskell 1883, 1889, Nordstedt 1888. 

Sample: Lake Mulwala 680921/1. 

-· ·~-- ·- -- ~ .t • ., ..... ..... _.._...._ ...... , Geographical distribution: widespread \.west c.: west ., 'fl~ J. 

Pl 7 figs. 14,15 

Apart from having more incurved spines the Hume and 

Mulwala plants resemble Arth,rodesmus ,c,ons_tri_ctus Yar. lone:~spinus 

( Scott & Prescott 1961 Pl 36 fig. 2).Their dimensions are comparable. 

Lssp 29-33, Wcsp 39-62, Ist. 5-6, Spines L 7-22 

Previous Australian record: none 

Samples: Lake Hume 14/2(Dam), 2/5(4), 3/5(Dam), 8/3(Tallan.). 

Lake Mulwala 4/4, 7/5. 

Geographical distribution: The Amazon Basin, Brazil (Scott, Gronblad, 

& Prescott 1965~ Wisconsin, Canada(Smith 

1921 forma). 

Clost~:s._~~ T. \<Jest var. su.b,rronum i'lest & West Pl 6 fig .. 1 

West & West 1904 Pl XXIII figs. 4,5 p. 175 

L 371-57?-766 

\v 5-7 

Apex 2 

In this variety cells commenly more elongate than in the 

type, very slightly sigmoid (West & West 1904). 

Previous Australian records: ·west 1909, Scott & Prescott 1958 

fig. 7:16, Thomasson 1973, Prescott & Scott 1952 forma ). 

Samples: Lake IIume 8/3(Tallan.,), 1/5(3), 2/5(L~), 3/5(Dam .. ),31/5(4), 

3/6(5), 5/7(2), 8/7(5). 

Lake Nulwala 4/4, 7/5, 4/6 .. 

Geographical distribution c Germany, New Zealand (West & West 1904). 



Closterium ceratium Perty Pl 3 fig. 3 

The closest plant for Pl 6 fig. 3 is Closterium ceratium 

(Pl XXIII figs. 6,8 West & West 1904). The dimensions are in the 

range given by 'dest & 1tJest (1904) who also stated 'that this species' 

apices are the sharpest ones met with in the whole genus. 

cell L 210, W 5 

There is no previous Australian record. 

Sample: Lake Mulwala 4/4. 
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Geographical distribution: England, France, Germany, Switzerland, 

Austria & Galicia, Sweden (West & West 1904). 

Closterium .Er:.~c.ile Breb Pl 6 fig. 4 

The morphology of Pl 6 fig. 4 resembles most to 

Cl9sterium e;racile Breb. (Pl XXI fig. 10 West & West 1904 p. 166, 

Krieger 1939 Taf. 30 figs 7-9). The dimensions are -v1i thin the range 

given by West & West (1904). 

cell L 188, iv 5 

Previous Australian records: Schmidle 1896, Bailey 1893, 1895-Pl X 

fig. 18, Hardy 1906, Borge 1911, 

Pl:ayfair 1914, 1915 9 Prescott & Scott 1952). 

Sample : Lake Mulwala 4/4. 

Geographical distribution: widespread (West & West 1904). 

Playfair (1915) stated Brebisson s'plant had blunt ends. 

The shape of apices does vary. Frere-Irenee-Marie (1939) figured 

two ploste~iuq gracile with very pointed apices. (Pl 3 figs. 15,16). 

Gronblad & Croasdale (1971) figured Cl. graci!! with narrow apices 

than the Mulwala plant s'. 

Cl~sterium Kutzingii Breb Pl 6 fig. 2 

West & West 1904 Pl XXV fig. 19 p. 186. 

L 469, W 16, Apex 2 
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Previous Australia and New Zealand records: Mobius 1892, 

Schmidle 1896, Bailey 1898, Hardy 1906, West 1909, Prescott & Scott 1952, 
$<.OfT+ f'REStOTT 
~958, Thomasson 1973, Norstedt 1888, and Haughey 1969 who noted 

that a f~w cells from a polluted farm pond were noticeably more curved 

towards the extremities.(figs. 5, 5a). 

Samples: Lake Hume 2/5(1+), 3/5(Dam), 3/6(5), 9/9(3). 

Lake Mulwala 12/8. 

Geographical distribution: widespread (West & West 190lt). 

West & West 1904 Pl XVI figs. 15,16 

Krieger 1937 Taf. 18 figs 6,7 

Smith 1924 Pl 52 fig. 10 

Bicudo 1969 Tab. 117 fig. 38 

L 201-260, W 38-46 

Although West & West (1904) stated Cl. moniliferum had 

broad and rounded ends and one central row of pyrenoids, the species with 

acute ends and ones that had many rows of pyren6ids had been reported 

(Frere-Irenee-Harie 1939 Pl 5 fig. 2,1 and Prescott 1966 Pl 2 fig. 6 

respectively). 

Since cell dimensions are variable and the Hume & Mulwala 

plants sometimes were seen to exhibit one character each of 

Cl.~.Leibleini,i (acute apices) and CLEhr:e.:e-.bergii. (many rows of 

pyrenoids). The three taxa may be forms of one species as suggested 

by Playfair 1914. Playfair (1914) did not provide drawings and 

description of the zygospores of CL_:I<;_hrenberr,i:!:_ and Cl .. moniliferum 

which he claimed to be identical (p. 100). 

Previous Australian and New Zealand records: Playfair 1914, 

Maskell 1883, Spencer 1882, Norstedt 1888. 
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Samples: Lake Hume 30/5(3), 9/7(3), 10/7(3), 7/8(3), 8/8(4), 9/9(3). 

Lake Mulwala 12/8. 

Distribution: widespread (West & West 1904, Claassen 1961). 

The truncate ends, the dimensions and the number of 

strj.ation on the wall of the Hume plant agree well with Cl.. strio2:2:._~ 

(Krieger 1937 Taf. 28 fig. 9, Thomasson 1967 fig. 4:5). The Hume 

plant,Pl 6 fig. 7,has wider cell than Krieger s'drawing. However 

judging from the dimensions given by Krieger,his plant may be 

wider than the Hume s 1
; 

L 230-330, W 29-30, Apices 9, 14 striation across wall. 

Although West & West (1904) stated it exhibited little 

variation as far as the cell s'shape was concerned Bailey (1898) 

figured £_~~strjolat~ with obtuse round ends (Pl VII figs. 1a,b) 

and Borge (1903) figured Cl. striolatum which curved more than 

Wests'plants(Tab. 1 fig. 12). 

Cl.striolatum Corda have been recorded from Australia & 

New Zealand (Raciborski 1892, Bailey 1898, Hardy 1906, Harrop 1869, 

Spencer 1882, Maskell 1881, 1883, Prescott & Scott 1952). 

Based on the dimensions and the morphology given by 

Rich (1932) Cl.Hutchinsonii sp. nov.(figs. 5 d-g) are Cl.striolatum. 
-- ..,.,. .R ~-~10-~M 

Rich (1932) was not justified in creating this new species on the 

basis of minor morphological variations. It was stated .Cl. Hutchinsonii 

had straighter inner margin and narrower apices. 

Samples: Lake Rume 7/8(3), 10!9(4). 

Distribution: widespread (West & West 1904). 

Closterium Venus Kutz. var. inflatum Claabsen 1961 Pl 6 fig. 8 

Pl 6 fig. 8 was an empty cell with a distinct inflation 

in the mid-cell region. Apart from being more curved this specimen 

resembles Cl.Venus var inflatum (Tab. 6 fig. 17 Claassen 1961). 



L 54-153, w 9-13 

They are longer than Claassen (1961) s'plants(L 68-70, 

W 9-10). Specimens which curved less than the drawing were also 

observed .. 

West (1909) and Haskell (1883) recorded .£b_Venus from 

Australia and New Zealand. The Hume plants also resemble 

.9.1 .•. dia!lP·;e, .v~\"1-'.·. c,om,P}:.ess.ttl!!. (Kr1kger 1937 rraf. 19 fig. 14) but the 

latter are 2-3 times longer. Maskell (1883) noted Cl.Venus and 

Cl.dianae are similar and the former are smaller. It was proposed 

that sexual morphology be an essential feature in the identification 

of taxa within the Cl.Venus-Cl.diana complex(Cook 1963)• 

Sample: Lake Hume 8/8(4). 
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Geographical distribution: Cl. Venus are widespread(West & West 1904). 

Cosmarium biuunctatuo Borgesen Pl 5 figs 22-24 

West & West 1908 Pl LXXXV fig .. 6 

Forster 1969 Taf. 16 fig. 12 

The presence of the two mid granular structures suggests 

Cosmar:L_~..!.?i.E..l!f~.C.~.a.t.:!.E..!."The Hume plants differ from the above authors 9 

in having apecies devoid of granules and being slightly bigger. 

L 25-27, W 21-23, Ist. 7-8 

Pl 5 figs. 22 9 24 are probably Cos.binunct~ because they 

are similar to fig. 23 which has been identified as Cos .. bip~ll'l;c.tatum. 

From the end vietv the plant (fig .. 22) seems to possess central 

granular structures but the front view does not review them. 

There is no previous Australian record. 

Samples: Lake Ilume 8/3(Tallan .. ), 2/5(Tallan.). 

Geographical distribution: Brazil, England, (West & West 1908) 

Sao Paulo (Borge 1918). 

--



£~~ Kirchn. Pl 7 fig. 6 

1tJest & West 1905 Pl LXI figs .. 23-25 p .. 170 

Gronblad 1960 Pl XIV fig. 27 

Scott & Prescott 1961 Pl 27 fig. 4 
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Another similar plant is Spondylosium monoliforme Lundell. 

Since the IIumc plant consists of two cells and not a string of them, 

a character of ~i"lJEl e:g .. (Hest & Garter 1923), it may be 

Co~?-r,i ~~l.m c,ontr;q~ .. 

L 28-32, W 22-23, Ist. 10 

Previous Australian records~ Hardy 1906, West 1909. 

Sample: Lake llume 7/3(3). 

Geographical distribution: widespread (West & West 1905). 

cosmarium gra!?;a.:.:t:_um Breb • ..:G__p.;y:ramid,ez,l Sc.hmid1e Pl 5 fig. 19 

Gronblad, Scott & Croasdale 1964 Pl IV figs. 76, 77 

Forster 1965 Taf. 5 fig. 4, Taf 11 fig. 29 

Prescott 1966 Pl VIII fig. 46 

The plant s'dimensions are in the range as those given by 

Forster (1965) .. 

L 43, W 27, Ist. 7, Apex 7. 

Bailey (1898) recorded ,C,os .. sranatum yar. J0.l?.!?_osurg_ Schmidle 

1896(Pl 2 figs. 8a, b) which also looks like the Hume plant .. It is 

possible that Cos .. gr,an,B;tu,m var. e;ibbo_sum and ~ ... 12;zrami,dal are the 

same plant .. 

Gronblad (1960) stated ~os~~r.~n~ Breb. is a most 

variable species. In 19lr2 he gave various forms of .Q_os ••. e;rana~u,m 

(Taf. II figs. 22-25). They differed in size, the shape of sinus, 

the extent of cell wall granulation. Bailey (1898) gave no 

description for Cos. ,supergranatum · n .. sp .. (Pl III fig .. 5). His new 

species looks so much like the Hume plant they may be the same 

biological species,. 
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The Hume plant differs from the type in not having the 

sinus apical dilation as depicted in \'lest & \\lest 190lt- Pl LXIII figs .. 1··4., 

Previous Australian and New Zealand records: Borge 1896, 

Hardy 1906, \Jest 1909, Borge 1911, Haskell 1881, Nordstedt 1888. 

Sample: Lake Hume 30/5(3). 

Geographical distribution: widespread (West & West 1905, Claassen 1961). 

Co.~rn_c::t..r:i.!£L.~~2.:~ Norsted t Pl 5 fig .. 20 

The outline, the large and small pores in the mid region 

of each semicell and the size are similar to those of Co::;. _pmgnificu:n 

Norstedt (Norstedt 1888 Tab. 6 fig. 19 p. 62). The only difference 

is the shape and the width of the sinus. Nordstedt s'plant has 

narrow sinus with dilated ends. 

L 118, W 91, Ist. 46 

The ~pices of some Mulwala specimens are smooth like those 

of Nordstedt s'plant while others'are not .. Skuja (19L1-9) figured 

,Cos, .. m,a.~nific_~r!! Nordst. var. subcirculare Skuja (Taf. XXXII fig. 8) 

with not smooth apecies. 

Thomasson (1965) gave a photo of Q.os.decoratum which is 

similar to .9..9..s. m,agni.fic1~1!J in outline but is about 30 fA. smaller in 

length and width. His photo was so dark any wall structure (if any) 

could not be seen(photo h fig. g:8). QE~. maFnifiCUI!J seems closely 

related to Cos. multiordinatum West & West var. africanum Bourrelly 

(Bourrelly 1957 Pl 11 fig. 96) which,according to Lind (1967 Pl 6 fig. 4) 

have the big and small granules confined to the central area. 

There is no previous record of Cos. mag~ificum in Australia. 

Nordstedt (1888) first reported it from New Zealand. Maskell (1889 p. 6) 

stated .9.os •• ,c;emmi.f~er:ul11 is C,os. ,mar.nific~ His 1883 dravling of 

9os .. e;9mmiferum (Pl XXIV fig .. 4) showed neither the big and small 

central pores nor the characteristic outline of Cos. ~~~.~ific~~ which 

is truncate .. He stated Cos. ferum was a big desmid but gave 



no dimensions .. 

Samples: Lake Hulvmla L~!~·, 680508/1 

Geographical distribution: Australia & New Zealand and perhaps 

Africa Cas .Qo,s.m,u.l.tJ.~r.cUnatum \'Jest & 

\~est :!!!:£..• .. . a.frica!l-Y~I'!! I3ourrolJ.y). 

Cosmarium Pseudonitidum (cf.) Nordst. Pl 7 figs. 19-22 
----·' ~"'-' ••h• ·----------~------

The closest Plant that looks nearly like the Hulwala 

plants in all views is Cosmarium pseudonitidum Nordstedt(Nordstedt 

1872 fig. 4 p. 46). The Mulwala plants are smaller than Nordstedt s' 

plant whose dimensions are in brackets .. 

L 26-32 (42) 

w 24 (33) 

Ist. 6 (10) 

Hucilagenous strands v1ere sometimes observed around the· 

plants (Pl 7 fig. 22). Nordstedt (1872) did not mentioned any 

mucilagenous strands. 

There is no previous record of the species. 

Sample: Lake Nulwala L~/4 .. 

Cosma:tj,um J2.Unc!_u;tattll:!! Breb. var. subpunctulatum (Nordst.) Borgeson 

Pl 5 fig.. 21 

\vest &: \.Jest 1908 Pl LXXXIV figs .. 15-20 

Smith 1924 Pl 57 fig .. 29 

E'orster 1965 Taf .. 7 fig .. 10 

Smith (1924) described this variety as 
II 

semi cells 1.;i th 

granules of central area conspicuously larger than those near the 

margin .. The arrangement of granules at centre generally not 

II 
following a definite pattern • 

L ~-9, \1 37 

39 

Gronblad (1926 Taf. II figs. 75,76) Cos.multiundulatum n. sp. 

' ,, . 
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resemble the IIumc plants. His new species is probably Cos. nun~~ 

var. subnunctulatum. Norstedt (1888) raised this variety to a specific 
~.-,_,_, ·-
rank (Tab. 5 fig. 8). 

Previous Australian and New Zealand records: Borge (1896, 

1911, Scott & Prescott 1958 fig. 14:7, and Mobius 1892, Hardy 1906, 

\vest 1909, Bailey 1893 as £9.s$. s.~1b-r,un.c_ty.l,at.~ (Breb .. ) Nordstedt .. 

Samples: Lake Hume 8/3 (~~allan.), 2/5 (Tallan .. ) .. 

Geographical distribution: widespread (West & West 1908). 

West & West 1912 Pl C figs .. 3-6, p. 21 

Thomasson 1965 fig. 9:5 

L 65, i'l 64 

The dimensions are in the range given by Hest & vJest 1912. 

}..,rom the end vie\>J the intermingle of large and small granules vms 

observed.only in the mid region. 

Previous Australian and New Zealand records: Bailey 1898, 

West 1909, Flint 1966. 

Samples: Lake Huh;ala 4/4, 680411/1 .. 

Geographical distribution: widespread (West & West 1912). 

Euast~~-:tsatum (Ehrenb.) Halfs Pl 7 fig .. 8 

Krieger 1937 Taf 58 fig. 1 p. LJ-84 

The Mulwala Plant dimensions are within the range given 

by Krieger (1937). 

L 85, W 40, Its. 12 

The facial swellings on each semicell were not observed. 

Their number and disposition along with the proportion of semicell 

base and apex do vary (Prescott & Scott 19(6). 

Previous Australian records: Harrop 1869, Mobius 1892, 

Bailey 1893, Borge 1896, 1911, Maskell 1883, Norstedt 1888) .. 
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Hardy (1906) doubted if Euastrum affine Ralfs could be 

El:!.a.:;:;t,rum . .S'.:E.~paturn Ralfs. From Pl 35 figs. 11,12 \vest & West 1905 

of §.af.fj:!l£ the morphology of these two plants are quite different. 

\vest & \·Jest (1905, Pl XXXVI fig .. 10) and F'rere-Irenee-Harie 

(1939 Taf. 40 fig.8) recorded with one lateral sw&lling on each 

side of a semicell and called B.anasatum. Sometimes such a plant 

is called If_.._s;>,b.~.~u.m_y;•1.r. crasnum (Pl 1 fig .. 23 Prescott & Scott 

1942)., lf.~.S.1J..l?;B.atur:2 (Bourrelly 1957 Pl 2 fig.. 14) also resembles 

the Huh~ala plant. Perhaps all these taxa refer to the same 

biological species~ 

Sample: Lake Hulwala 4/4. 

Geographical distribution: widespread (West & Carter 1923, 

Claassen 1961). 

Euastx:_um c.uspida t,um. _v_ar. e;oy_azen2:~. Forster 1969 Pl 7 figs. 9-11 

The closest plant that looks nearly like the Hume and 

Mulwala s'is Euastrum cuspidatum var. goyazense Forster (Forster 

1969 Taf. 9 fig. 20). Their sinus shape is the same. The Hume and 

Hulwala plants differ from Forster s'plants in having three 

pyrenoids per semicell instead of one, and they have less number 

of spines on polar lobes. Their dimensions are comparable. 

Lcsp 22-26, Wcsp 23-29, Ist. 5 

Forster (1969) stated its basinonym was Euastrum subtile 

Borge yar. goya_z_£!1~ (Forster 1961+ Taf .. 40 fig .. 19), its synonym 

was Euastrum cusnidatum Wolle var. subtile (Borge). 

There is no previous Australian record but this plant 

has been seen in Lake Sorell, Tas. (Dr. P.A.Tyler pers. comm.). 

Samples: Lake Hume 5/4(Dam), 1/5(3), 3/6( 13), 8/7(5) .. 

IJake Mulwala L~/4, 7/5, 4/6 .. 



Geographical distribution: Brazil (Scott, Gronblad & Croasdale 1965) 

as ~~r.~lf!L2_~datuy~: . . ';~ol}.:.£ . • var. Sl!,}J,ti_~, (Borge 1918 )as !~.s.ubti);~' 

North Carolina (Schumacher et al 1966) 

as ~m cusp:i.do. tum, \valle .. 

E~_astr_~~1__c~5::ye_rger1_0_ Josh. Pl 7 fig., 12 

The Hulwala plant re:-'>embles closely Euastrum diverge~ 

Josh. (fig. 5:2 Scott & Prescott 1958). The original plant of 

Joshua s'(1886 Pl 23 fig. 9) had more pointed spines on each lobe 

and its sinus is wider open. 

L 51-60, Wcsp 48-56, Its. 7-12 

There are many varieties of Eua~?_t,r~m divergens because 

of the variation in the pattern, length and the number of terminal 

spines on each lobe, the shape of the central protuberance. 

Previous Australian records: Scott & Prescott (1958), 

Borge (1896) recorded Euastrum divergens var. australianum Borge 

(Tab II fig. 15) from Queenland., His plant had fewer spines which 

were more pointed and a more open sinus when compared with the 

Mulwala plant .. 

The Mulwala Eua*s,-t,r,um di ver~ens 1trere seen to have 

spine ornamentation on each semicell lobe. 

Sample: Lake Hulwala 10/2 .. 

Geographical distribution: Burma (Joshua 1885J, Africa (Lind 1967), 

Australia ... 

Euastrum ele!2'ans (Breb .. ) Kutz .. var. el.er;ans forma Pl 7 fig. 7 

West & Carter 1923 Pl 38 fig. 16 

Gronblad, Scott & Croasdale 1964 Pl IX fig. 210 p. 13 

L 31, W 19, Ist. 5 

These ~imensions are comparable with those given by the 

above autho.rs .. 
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Previous Australia and New Zealand records: Scott & 

Prescott 1958, Maskell 1881, Kordstedt 1888. 

Geographical distribution: widespread (West & Carter 1923). 

Sample: Lake Hume 3/5(Dam). 

Gon.~:~.2Z:.:Y:.fi2..1"1; ki~~ (Archer) Rabenh Pl 7 figs .. 2,3 

Frere-Irenee-Narie 1939 Pl 66 fig. 25 

Forster 1969 Taf. 1 fig. 9 

West & West (1904) showed the chloroplast bands of 

.Gona,t'?.:£Y.60_!! ~i were not continuous as seen in those of the 

Hume and Mulwala ahd Forster s'plants. 
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L 185-198, W 9-13, pyrenoids 10-12 per chloroplasts band. 

The dimensions are in the range given by the above authors. 

irv'est & Carter (1923) and Krieger (1937) figured Ro_;y:~ ~ 

cambrica \:Jest var. limnetica \rlest (Pl CLXV:~ fig. 14 p. 260 and 

Taf. 5 fig. 10 respectively) of the same morphology but of smaller 

size.when compared with the Hume and Mulwala plants. The two taxa 

seem closely related • 

. C!onatoz:z:Eion kinahan.=!, have been recorded from Australia 

and New Zealand(West 1909, Playfair 1912, 1914, Flint 1966) .. 

Samples: Lake Hume 14/2(Dam), 2/5(4), 9/9(3), 681122/3. 

Lake Hultvala 10/2 .. 

Geographical distribution: Canada (Frere-Irenee--Marie 1939), 

Central Africa (Forster 1969), 

Italy, Siam(var.), U.S.A.(Wests 1904). 

§.<?.l"l;a..t.o.?.:;rg,on monotaenium De Bory Pl 7 fig. 4 

West & West 1904 Pl 1 figs. 1-7 p. 30 

Forster 1965 Taf. 1 fig. 4 

The dimensions fall into the range given by West & West 1904. 

L 117, W 8, apex W g. 



Previous Australian and New Zealand records: Hardy 1906, 

West 1909, Flint 1966. 

Sample-c Lake Hume 1~/2(Dam). 

44 

Geographical distribution: widespread (West & West 1904, Claassen 1961). 

Mic:ras,ie.rJi~s. IT.~::.:~Yi:, G.S. \vest Pl 6 fig. 9 

West 1909 Pl 5 fig. 1, p. 57 

Lcp 202-242 

Lsp 102-108 

Wcp 213-2Lr8 

Ist. 20-27 

Polar lobe process length 0-7 

The variations within the population were observed to be 

1) The sinus shape. This may be wider open than that of the drawing 

(Pl 6 fig. 9) .. 

2) The furcation along the length of each process· may be longer or 

shorter than that of the drawing (Pl 6 fig. g). 

3) The polar lobe processes may not be present. 

An empty cell was found and all the wall ornamentation 

was as shovm in the drawing .. 

Previous Australian records: West 1909, Tyler 1970. 

Dr. Tyler (pers. comm.) thinks this species may be an 

endemic form of Australia. I think may be it is an extreme form of 

the cosmopolitan ,!:11.crastrias mahabulesh\varensis Hobson because 

some reported drawings of M.mahabuleshwarensis could become those 

of 1'1· Harctz~ if the processes are longer or shorter, etc. Gronblad 

(1945) depicted M. mahabuleshwarensis with shorter processes

otherwise the plant becomes~· (Tab IV fig .. ISO)< Kreiger s' (1939) 

M.mahabulesh~ (Taf .. 109 fig. 10) looks like !!.:Hard;y:i with 

shorter processes and long polar lobe processes. M.mahabuleshwarensis 



45 

var.euro~ Norclst.(Krieger 1939 Taf .. 110 fig .. 5) may become 

~~ if the polar lobe processes are reduced and their processes 

become longer with ~9eper incision of lateral lobules. 

A genetic lin.k of H?HardY.~·v!ith H._~.£.<?J2icc_:.__v~.E· indiviBa 

(Nordst.) Eichl et Racib via Jl .. b_e}'y;an.U Hauge had been suggested 

(Tyler 1970). 

Samples: I.ake Hume 14/2(Dam), 7/3(3), 8/3('rallan.), 5/lt(Dam), 1/5(3), 

2/5(LJ.), 3/5(Dam), 31/5(4), 3/6(5), 8/7(5), 9/7(3), 

7/8(3), 681122/3. 

Lake Mulwala 4/4. 

Geographical distribution: Tas.,Vic.,NSW,(Australia-Tyler 1970). 

!1~-~ra.s.t~.r.!.a.~ .~I.ecemde~ (Nag .. ) Arch. Pl 6 fig. 12 

Bailey 1898 Pl 2 fig. 18 

Krieger 1939 Taf. 104 fig. 8 p. 34 

Bourrelly 1957 Pl 4 fig. 38, Pl 5 figs. 39-40 

Claassen 1961 Tab. 16 fig. 5 p. 585 

Gronblad & Croasdale 1971 Pl IV fig. 47 p. 11 

Tyle,r (1970) included the Mulwala plant in H.la.ticeP.~ 

var. minor Nordst. I think the plant may be M.decemdentata because 

it differs from Nordstedt s'original plant (1869 Taf. 2 fig. 14 p.220). 

and Bicudo et al ( 1972) who studied polynorphism in H.laticeP(s 

did not record: any form with lateral branched lobules like the 

Mulwala plant. The Mulwala plant agrees in shape and size with 

M.decemdentata (Bailey 1898 Pl 2 fig. 18). The other mentioned 

workers reported M .. decemdentata of 30JA smaller to about half the 

size of the Mulwala plant. 

L 95, W 100 

Playfair (1912) recorded M.truncata mixed form(Pl lvi 

fig. 3) with one semicell of M.clecemdentata and another semicell 



Previous Australian records: Mobius 1894, Bailey 1895, 

1898, Schmidle 1896, Borge 1911, 'ryler 1970 as H.lat:i.Ce.J;;s .v.ar, •. mi.£2.! 

Sample : Lake l-Iuh1ala 1 0/2. 

Geographical distribution: seem widespread. 

Pl 6 fig. 11 

Tyler (1970) fig. 17 e 

Lcp 167, Lsp 127, Wcp 146. 

The wall ornamentation was not shovm in the drawing 

because the ornamentation was hard to observe~ against the cell 

contents. 

Previous Australian records: Mobius 1894, Tyler 1970. 

West & West (1905) described the variation within 

~l,labuleshwarensis \vhich had resulted in the naming of numerous 

varieties. 

Samples: Lake Hulwala 4/4, 690206/1. 

Geographical distribution: This species is principally tropical 

and subtropical in its distribution (West & West 1905). 

Micrasterias thomassiana var. notata (Nordst.) Gronblad Pl 6 fig. 10 

West & West 1905 Pl 50 fig. 7 as M.denticulata var. notata Nordst. 

Krieger 1939 Taf. 140 fig. 1 p. 111 

Scott & Prescott 1961 Pl 17 fig. 6 

Flensburg 1967 Pl IIIc 

Tyler 1970 fig. 29a 

L 251, W 210, Ist. 38. 

The dimensions are comparable with those given by the 

above authors. The plant also closely resembles the South African 

plant M .. denticulata Breb.var .. subnotak_iv'est(Claassen 1961 Tab .. 12 

fig., 2, Tab .. 13 fig .. 1) 'VIhich is synonymous with H. thomassia!l.a .v.a.r:• 

notata (Krieger 1939) .. Krieger (1939) gave various synonyms of the 
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taxon .. The intergradation of kf_._den.~.~-.c~12._~ and .t!:.~}:_oma,ssiafl<! has 

been mentioned (Tyler 1970). 
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Previous Australian record: Tyler (1970), Prescott & Scott-

Sample: Lake Ilume 7/8 (3). 1952). 

Geographical distribution: England, Germany, Sweden, Finland, NZ, 

(West & West 1905), Tasmania & Victoria 

(Tyler 1970), Indonesia (Scott & Prescott 

1961), Canada (Stein & Garrath 1968). 

fleD;r,~ul'l\ .. ~hr:,~l?-.bwere~e..:1 Breb. De BO.ry var .. undulatl!.!]l Schaarschmidt. 

Smith 1924 Pl 54 fig. 9 P• 15 

L 44lt-523 

'vl 31-42 

Apex 24 

I&. 33 

J::.leut,q,e,n,ium E~renbsJ.:f!C.i have been recorded from 

Australia and New Zealand ( Mobius 1894, Schmidle 1896, West 1909, 

Nordstedt 1888). This variety undulatum differs from the type in 

having the undulation more or less throughout the whole semicell s' 

length (Smith 192L~)~ Prescott & Scott (1952) recorded the variety. 

Sample: Lake Hume 30/5(3). 

Geographical distribution: widespread (Claassen 1961) • 

. ~no.:q.d;y:losJ.um.. plapllm \Vest & West Pl 7 fig .. 5 

\vest & Carter 1923 Pl CI..X figs .. 23-24 

Gronblad 1926 Taf. 3 fig. 123 

Frere-Irenea41arie 1939 Pl 61 fig .. 17 

Prescott & Scott 1960 Pl 60 figs. 6-8 

L 14, W 14, Ist. 7. 

There is no previous Australian record. Flint (1966) 

recorded it f:~rom New Zealand., 



Sampler:>: Lake Hume 1LV2(Dam), 

Lake Hulwala 680Lf-11/1, 681121/2, 690202/1 

Geographical distribution: New Zealand (Nordstedt 1888). Australia, 

West & Carter (1923) : Norway, U.S.A., 

Canada. 

~~oides Scott & Prescott Pl 10 fig. 1 

The Huhrala plant is a form of Staurastrum ana~.oi,de.~ 

This tro:on was named by Scott and Prescott (1958). Scott & Presatt 

(1961) described St .. anatoides var.~_,jav,an~.c.u,nl; (Pl 56 fig. 1) whose 

end vievr is almost identical to that of the Hulwala plant .. The 

front vie>" differs slightly. Scott & Prescott s 9 semicell has a 

rov1 of granules above the isthmus while the Hulwala. plant has two 

long isthmal spines per semicell. Their dimensions are comparable. 

I think §..h.Slu,obe,c.t:;,n_s,e Frere-Irenee=Narie (Frer3-Irenee-Narie 1939, 

Pl 47 fig .. 6 and Pl 5Lf- fig .. 5) may be the same biological species 

as St .. anatoides Scott & Prescott. Their dimensions are comparable 

and on focusing up the curved lines in the middle and at the base 

of each process of the semicell from the end view as depicted by 

Frere-Irenee-Harie (1939 Pl 47 fig. 6) become bifurcate verrucae. 

Pmrious australian record: Scott & Prescott 1958. 

Sample: Lake 1,:uhmla 690206/1. ( L 44, i'Jcp 73, Ist.. 11 ) .. 

Geogrqhical distribution: Australia 

Indonesia ( Scott & Prescott 1961) 

Perhaps Canada as ~~.gu~becense 

( l!,rere-Irenee-Harie 1939) .. 
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St.,~.c~.i.s.con ( Ehrenb .. ) LundJ..ar ... f~labrum Hast & \Vest Pl10 figs .. 7,8 

Smith 1924 Pl 84 figs. 3-5, Pl 83 fig. 15, p .. 125 

J?rere-Irenee-Harie 1939 Pl 57 fig,. 3 

St.:.~!..C.t.i.sc.on. var. 6labrD;:r:l have smooth processes .. There are 



t~o siz~s (Pl 10 figs. 7,8). As a rule, there are six processes in 

the upper 1vhorl and nine in the lower whorl (rl'homasson 1973) .. The 

processes may be either bifurcate or trifurcate (Frere-Irenee-Marie 

1939, l'homasson 1973) .. 

Lsp 34-57 
Lcp 62-102 

Wsp 26-37 

Wcp 57-95 

I st. 14-25 

§.b.arctisco,n ypr..!' .&1"\bru.l:9; and St .. lentacantl~ Nordstedt 

are similar plants (Frere-Irenee-Harie 1939 Pl 48 fig. 2, Pl 58 

figs. 10,11). The latter have fewer processes, 4 in the upper whorl, 

6 in the lo\ver Hhorl (]'rere-Irenee-Narie 1939) .. Forster ( 1969) 

glabr~~· Gronblad (1947 fig. 37) &t.t~ho]ekali~~ is also 

~~·Ar~tis~~~ ~a~~abrum judging from the end view. 

s .. t'!.-a.r:cti~con v~r .•. glabr:um, St.le.£-t?-canthum, and 

St~h,o,:ee,k.C\lip~n~e. seem to be three 1trell-defined morphological 

species to me., 
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Thomasson (1973) stated the number of arms of St.arc~j;.~co.I?; 

xa~. gl"\brum varies. He reported the species with only three processes 

in the lov«r v1horl .. This plant morphology of .s.t.C\rc,ti~~n .. v_ar .. glab.r.ti£! 

seems odd .. 

Previous Australian and New Zealand records: Thomasson 

(1973, smalle form), Flint 1966. 

Samples: Lake l-Iulwala 4/4, 680411/1, 680508/1, 690206/1. 

Geot,l.l'aphical distribution: seem widespread .. 



~~.:;;.}~ IJygaard Pl 9 fig. 12 

Nygaard (1926) Pl VI fig. 62 p. 232 

The end view of the Ilulwala plant agrees well i·li th that 

of Nygaard s' original plant. As for the front v:i.cv: the Hulwala 

plant has more convex apecies. Their dimensions agree. 

Lsp 31, Wcp 39, lst. 11. 

Previous Australian records: none 

Sample: Lake Hulwala 4/L~ .. 
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Geogra:;phical distribution: Australia, Japan (Hinode 1966 Pl 9 fig .. 5), 

}~laya (Nygaard 1926). 

§_~q,ip__b:ie.i. Ralfs Pl 9 figs .. 1-5 

= .§.~.qUX:£..<Les_l'£1.£~--d·~·c·lsi£i (Ralfs) Lillier ( Teiling 1967 fig. 29:3, p 598) .. 

West & Carter 1923 1)1 CXXIX fig .. tl~ p. 3-4 

l~rere-Irenee-Harie 1939 Pl 44 fig .. 10 p .. 275 

L 33-38 

'vlap 33-43 

Ist., 8-11 

Aanrdng to Gronblad, Scott & Croasdale 1964 the plants 

(Pl 9 figs .. 4,5) are St.dickiei var .. maximus (Pl XII figs .. 277,278) .. 

The spines of ~icldei may be straight or slightly incurved 

(Claassen 1961) .. 

Previous Australian records: Raciborske 1892, Hardy 1906, 

lilest 1909 .. 

Samples: Lake Hume 8/3(Tallan,.), 2/5(4), 3/5(Dam), 5/4(Dam), 7/8(3). 

Lake Hulwala 12/8, 680508/1, 680921/1. 

Geographical distribution: i'iidespread (Hest & Carter 1923) .. 

r 



sr 

= §.i9.u:r:,2,d,e.E!,t:1ttG~ ( Bulnh.) 'l'eiling ( Tailing 1967 Pl 23 fig .. 5) 

West & West 1912 Pl CXX figs. 2,3 

Frere-Irenee-1-'Iarie 1939 Pl l1-5 fig. L}, 1951 Pl 2 fig .. 5 

The dimensions agree with those given by West & West 

(1912). The chloroplast appears stellate from the end view. 

Previous Australian record: i~est (1909)-§t.E,ir,a~ Bulnh .. 

Sample: Lake Hulwala 680508/1. 

Geographical distribution: Australia, Canada (Frer~Irenee-Harie 

1939, 1951), Norway & Scotland (Wests 1912). 

Staurastrum Free1l"anii \v'est & \'lest 1902 Pl 9 fig .. 9 

The Hume plant is a form of St.Freemanii \'lest & i'lest 1902 

(\>lest & West 1902 Pl 21 fig. 21 p. 177) .which has t\1/0 processes in 

the end view. 2he Hume plant s'end view has three processes the 

base of which has no ac."C<X£ory spines otherwise it is very similar 

to §l.:_Freemanii .Y..ar .•• t.riq_u,etrum (\-Jest & West 1902 Pl 21 fig. 22) .. 

The Hume plant dimensions are slightly bigger than St.Freemanii 

Lssp 

Wcsp 

30 

63-72 

St.Freemanii and St.patens Turner ( Pl 9 fig. 10) seem 

closely related. vlest & \vest 1902 stated St.:l!.,rcemanii differs from 

St.nate~ in its smooth lateral margins, its much more produced 

angles, and in the characteristic pairs of spines at the apices. 

Previous Australian records: Scott & Prescott (1958). 

Sample: Lal\:e Hume 7/3(3) .. 

Geographical distribution: Australia, Ceylon ( West & West 1902), 

Indonesia ( Scott & Prescott 1961, variety). 

The central highland of New Guinea as St .. freemanii facie.s .t:}g,uet_r.u_Il! 

(Brook & Hine 1966) .. 



~:?:.s.tyur:1 .±:tlr.c.<"ltu£!! (Ehrenb.) Breb .. Pl 9 figs .. 13,14 

\'Jest & Carter 1923 Pl CLV figs., 1-4 p. 173 

Smith 1924 Pl 83 figs. 1-3 p. 118 

Frere-Irenee-Harie 1939 Pl 48 fig .. 7 

Tl1e end vie\·! of tl1e IIurne and l'·ltllvrala plants' suggests 

S.t ... ±'.ux:c.§;~~ll!· Ji'rom the published figures of St .. furcatum and 
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St. t_s>jwpeki,\l.ic;e,n_Ee. va,~ •. hr.evispJ..~ G .. H.Smi th ( Smith 1924 Pl 82 

fig:;. 8-11, Thomasson & Tyler 1971 figs .. 10 g,h) the main difference 

of these two taxa is: from the end view the shorter processes are 

closer to the longer ones in the former. Since the Hume and Nulwala 

plants'dimensions also are in the range between those of St.furcatum 

and .§.,t .. toho:pekaligense var. brevisninum, these two taxa may be 

synonymous. 

Lcp 38-42 

Lsp 28 

\'lcp 33 

Wsp 19 

Ist. 9-11 

Judging from the almost identical end view mor~hology-and 

the dimensions of .§.~ .. furca, t~r;1 and g.t. tohopeka.lie;_ense 'vlolle given 

by West & Carter (1923) these two taxa may be varieties of the same 

biological species. One variety has longer processes than the other. 

That ~ and St.,t.ohopekfll:hs;ens,e. may be synonymous had been 

suggested by Chuah (1969) .. 

Previous Australian records: West (1909), Chuah (1969). 

Samples: Lake Hume 14/2(Dam), 7/3(3), 8/3('rallan .. ), 9/7(3) .. 

Lake Mulwala 680411/1. 

Geographical distribution: widespread ( West & Carter 1923, Claassen 

1961) .. 



~rum 1.E?.I?.'~2...~ Nordst Pl 8 figs. 6-11 

The plants resemble ~~::12! ( Smith 1924 Pl 78 

figs. 6,7). They arc smaller and have no subapical spines. Smith 

(1924) and Scott, Gronblad & Croasdale (1965) stated Nordstedt in 

his orginal plant did not mention the subapical spines because they 

may ha~been lost. Rows of granules at the subapical region were 

observed (Pl 8 fig. 11). 

Lsp 23-32 

Lcp 44-61 

Wcp 67-92 

Ist.. 5 

One plant with dichotypecal semicells ( Pl 8 fig. 7) 

suggests a relationship with St.nodulosum Prescott ( Pl 8 fig. 5). 

The smaller size and the presence of dichotypical specimens of 

~t~LeEtoclad~~ and St.nodulosum features suggest St.nodulosum is 

a small form of St.lep~ocladum. Perhaps Prescott (1936) should not 

have created the new species, St.nodulosum. The processes of 

.fii .. le;etocladum are not always parallel or nearly so .. Thomasson 

(1960) recorded St .. leJ2tO_<?l<::._q_,um var •. elep:ans \'lith upwardly curved 

processes (fig. 22) from New Zealand. 
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Scott & Gronblad (1957) recorded a variety of St.le:etocladuq 

which resembles the Hume and l':-1ulwala plants ... They did not give any 

dimensions. 

Previous Australian and New Zealand records: West 1909, 

Thomasson (1960, variety). 

Samples: Lake Hume 1/5(3), 2/5(4), 3/5(Dam), 31/5(4), 3/6(5), 8/7(5), 

9/8(5), 11/9(5) .. 

Lake Muh1ala 1+/6 .. 

Geographical distribution: widespread. 



§..t.t::.u.~~.!Jl!!l..,.,!lOcl;lQ-O..§.~ Prescott Pl 8 figs .. 1-5, 12, 13, 15-17 

Prescott 1936 Pl LXIV figs. 2,3 

The plants fit the description of St.~?ftul~~ ( Prescott 

1936 p. 506-507). Dichotypical specimens of St.nodulosum semicell 

and another semicell with upwardly curved processes were often 

encountered ( Pl 8 fig. 3) therefore there are two morphological 

forms of .§..t.-:.n.od£1..2.~1.1\~ in both lakes, namely 

Forms: Processes upwardly curved Processes divergent 

{Pl 8 figs. 1 ' 15, 16) (Pl 8 figs. 2, 4, 5, 17) 

Lsp 16-19-24 15-30 

Lcp 36-53-68 39-60 

Wcp 38-53-67 44-79 

I st. 3-5 4-6 

The variations within the populations are the size, the 

degree of divergence of the processes and the shape of the sinus 

(Pl 8 figs. 1-4). There are more specimens of the divergent 

St.nodulosum in both lakes. 

Thomasson (1965) recorded St.caledonense f. major Thomm. 

(fig. 11:8) with upwardly curved processes and better-developed 

terminal spines. He suggested his plant was very similar to 

St .. nodulosum. Since some St.nodulosum in Lakes Hume and Hulwala 

had upwardly curved processes Thomasson s'plant may be grouped in 

St .. nodulosum. 

In 1974 Thomasson noted St. c.h.aetopu.s Hinode from NZ 

(fig. 5:7,8). His plants especially fig.5:7 looks like St.nodulosum 

( Pl 8 fig. 15). The descriptions of ~t.chaetopus given by Smith 

(1924 Pl 76 figs. 21-24) and Brook (1960 Tab. 89 fig. 1) did not 
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fit Thomasson s'§t •. cAa.etoE.u.~ therefore his plants may be St.nodulosum. 
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The plant ( Pl 8 fig. 12) is probably a form of ~· 

Only one specimen was seen .. The only clostest plant is §:~'!-v.olall§. 

Hest & \Vest as depicted by Hich ( 1932 figs. 1 L~ a-d) but §.f.:..volans 

is much smaller and the plant s'dimensions are within the range of 

St.nod.~l.~ found. Since dimensions vary St.volans may be a form 

St.volans-like plant St .. volans in Rich ( 1932) 
"'"''""'"'"- --
Lsp 23 14-17 

Lcp 1+6 not given 

\-Jcp 54 32-44 

Ist .. 6 4-6 

Judging from the shape and dimensions, the plant (Pl 8 fig. 13) 

with well-develope apical verrucae could be grouped in ~odulosum. 

Previous Australian records: Thomasson & Tyler 1970. 

Samples: Lake Hume 14/2(Dam), 8/3(Tallan.), 2/4(Tallan.), 5/4(Dam), 

1/5(3), 2/5(4), 3/5(Dam), 3/6(5), 5/7(2), 8/7(5), 

10/7(3) .. 

Lake Hulwala 10/2, 4/4.-, 7/5, 4/6. 

Geographical distribution: Australia (Thomasson & Tyler 1970), 

Panama Canal, Africa (Prescott 1936). 

!L~cz.~.~<;-.E!_t_rum ,I~layfairi, Scott & Prescott Pl 8 fig .. 14 

The plants \vhich are of the same size as the divergent 

form of St.nodulosum but have granules on their semicell wall and 

ah i~thmal row of granules (Pl 8 fig. 14) resemble §t.Playfairi 

Scott & Prescott (Scott & Prescott 1961 Pl 52 fig. 4 p. 101). 

I agree with Chuah (1969) that Scott & Prescott (1961) 

should not introduce a new taxon when they stated that .s.t. Playf:~~i.:Si 

was synonymous with St.volans var. ele (Playfair 1913). 

Chuah (1969) had observed a janus form of .~.t-:Pla,y_fair,:J; 

from Wood ~-lake, Tasmania. 
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Previous Australian record: Chuah ( 1969) .. 

Samples: Lake IIume 2/5(LJ-), 3/5(Dam), 5/4(Dam). 

Lake Huhmla 4/~-, 680508/1. 

Geographical distribution: Australia, Indonesia (Scott & Prescott 1961). 

Chuah ( 1969) suggested a relation betvreen §t._;t='la;y:f<d:_ri

~~ .. '.Phe presence of dichotypical plants of 

§.t! .. ~~~ indicates culture experiments could 

provide an evidence for grouping .§_~~.Pla;y:f_air.i, St.nodulosum, 

.§.t_ .. voJ:<:J...:q~ and ~Et9_C:l~<;t.Stu_fl2 in to one biological species, \vhere 

.§.~ocladum may have many varieties. 

Staurast,.E_um E.ach~yr,h_;y:nch_u,:n Nordsted t Pl 9 figs .. 7, 8 

= StaurC?_.1,esnl~.§' E.ac:~;yr]ll,l}_c,hus (Nordstedt) Teiling (Teiling 1967) 

West & West 1912 Pl CXXI fig. 8 p. 151 

Tailing 1967 p. 499 

The plants'dimensions are in the range given by the 

above authors. 

L 30, W 24, Ist. 14. 

Sometimes the plants had a spine on each corner. 

There is no previous Australian record. Thomasson (1973) 

recorded .§.!E:.~£.o.de_§.~~ .. .Eac.~r_h,;z.nchus that does not look like the 

Hume and Hulwala plants .. He recorded it from New Zealand.(figs.4:14-16). 

Samples: Lake Hume 11+/2(Dam), 8/3(Tallan .. ), 5/4(Dam), 2/5(4),8/7(5). 

Lake Mulwala 4/4, 7/5. 

Geographical distribution: widespread (West & West 1912) • 

.§.taurastrt~m l2ate.~ Turner Pl 9 fig .. 10 

The Hulwala plant is St.patens Turner (Turner 1892 Tab.14 

fig.11 .p.108). In the end view the accessorJ spine at the base of 

each process as depicted by Turner is not seen. The plant differs 

from \'lest s'.§...t~.Eate.:q§ _vqr_.}2;anctonicum in not having two small 

denticulations at the base of each process (West 1909 Pl 6 fig.14). 
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The Mulwala plant s'dimensions are smaller than Turner s' 

original St~ (Turner 1892 Tab .1L~ fig .. 11), but are comparable 

to those of s.t .• pat_ens var .. planc~~ given by vJest (1909). 

Lssp 28 

Lcsp 41 

\vssp 28-30 

Wcsp 1+7-53 

Ist .. 11+ 

Previous Australian records: West (1909) recorded 

.~t.;ea~e.:qs, ;v:.'\X:·.:elqrl;c.~.S?E-.;~ from Vic. He stated Playfair in 1907 
II II 

recorded the same variety under the name of forma australica • 

Sample: Lake Hulwala 680508/1 

Geographical distribution: Australia, East India (Turner 1892). 

Staurastry;,:rl.J?inP,u.e. Teiling Pl 11 figs. 1-6 

Staura_q~rum Einp.:ue Teiling (small form) Pl 11 figs .. 7-13 

Teiling 1942 Abb. 3 

Brook 1959 Pls XVII & XVIII figs. 2,6,12 

Forster 1967 Taf. 10 fig. 11 

Chuah 1969 fig. 1 b 

Thomasson & Tyler 1971 figs. 3 a-d, 7 a 

}rom the literature survey most of the Australian plants 

(Chuah 1969, Thomasson & Tyler 1971) including those of the Humes' 

and Mulwala s' have no apical ornamentation as depicted by Brook 

(1959) and Forster (1967). Tailing (1942) figured one out of three 

plants with had no apical ornamentation (Abb.3). 

The variations within the two lakes populations are the 

size, the sinus shape, the degree of process furcation. St.~i~~~~ 

small form occur with the usual ones .. Brook (1959) and Forster (1967) 

gave the detail of various sinus shape. 



Pl 11 fig.· 3 is a form of §.t·J?-~!l.f~..£ i·Ihich approaches 

.§.:t!..E.l.~.llS.!.O.!}.~ Teiling (Brook 1959 Pl XVIII fig. 12). It is 

.§..t,.;pi,n,r;\.u:.Y. stout form according to Thomasson & Tyler ( 1971). The 

plants (Pl 11 figs .. 1,2,4-6) are the slender form Hhich have 

bulbous sinus (Chuah 1969).Pl 11 figs. 1,2 was described as 

.s.t .. tr~~a.c.il,e$,v,a:r: •.• b.~.J:.b.~ by Thomasson & Tyler (1971 fig. 3f). Pl 11 

figs. 7-13 are small form of .§.J:; .... Ein5ue formerly known as 

St. :earado.xu,m ... v:.a.r.:..-~.vp"l.t~t}~m \vest & Carter 1923 (Brook 1959 Pl XVIII 

figs. 2,6,12). The angles of one semicell alternate with those of 

the other as seen from the end view (Pl 11 fig. 11). This is one 

characteristic of S,t .. Ei,ne:u:,.e (Brook 1959) • 

small form 

Lsp 22-23 

Wcp 34-56 

Ist. 5 

. ~t.:gin~ue 

30-34-40 

52-68-102 

6-12 

Previous Australian and New Zealand records: Thomasson & 

Tyler 1971, Thomasson 1973, Thomasson 1960. 

Samples: Lake Hume 14/2(dam), 7/3(3), 8/3(Tallan.), 1/5(3), 2/5(4), 

3/5(dam), 30/5(3), 31/5(4), 10/7(3), 8/7(5), 

9/8(5), 11/9(5), 681122/3. 

Lake Hulwala 4/4, 4/6, 7/5, 680921/1, 681121/2, 690206/1. 

Geographical distribution: widespread. 

Samples: i?_t. Ein!)UEt (small.form) Lake Hume 7/3(3), 8/8(4), 

Lake Nulwala 4/4 .. 
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~~.:!:.£~1. _<?f .... J2i2~~um var. cubninnatum Pl 9 fig .. 17 

West & West 1902 Pl 21 fig. 33 

Skuja 1949 Taf.XXXIV fig. 7 

Bourrelly 1957 Pl 17:149 

Only one specimen was seen. The end view (pl 9 fig. 17) 

resembles closely that of §.~J>Jnpatq.m CCl1urner) ~...: sub.pi:q:qa~.~ 

(Schmidle) given by the above workers. Due to the presence of the 

cell contents it was not seen if the Mulwala plant had the apical 

spines as depicted by the mentioned workers. To positively identify 

the plant the front vie>'! is needed .. Scott & Gronblad (1957) figured 

§.t ... ~_O,£!E,t~tn \'Jolle ~.· .. E.i.!1nat.ifor.me (Pl XXV fig .. II) with bifurcate 

small processes otherwise the end view is similar to the Mulwala 

plant. Its front view and those of .§.:.t.pinna_t_~m var:,~subJ2inn.a,t.~~ as 

given by West (1902) and Skuja (1949) are quite different. 
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Previous Australian record: none. Schmidle (1896) recorded 

.st. subpin:q~t.~ which resembles the Nuh1ala except the small sub

processes do not terminate in three spines .. (Taf.IX fig. 20) .. 

Samples: Lake Hulwala 4/4 .. 

Geographical distribution: widespread. 

Sta,ur.~E?.trum r;seudoseb.aldi irlille J..ar• ... Elanctop.icull! Teiling Pl 10 fig.3 

Forster 1969 Taf.41 fig.4 

The plants' dimensions agree well with Forster s' (1969). 

Lcp 51-77 

Lsp 40 

\1/cp 79-96 

Ist. 10-14 

Thomasson (1974) provided photos of St.manfeldtii var .. 

flumi~ Schumacher some of \'l'hich (figs .. 5:1 ,3) arc similar to 

the Mulwala plants, others are not (figs. 1:9-15). His plants have 



granules on the semicell wall v-;hile, due to the presence of 

chloroplasts, it was hard to see if the Huh1ala plants had such 

granules. Forster (1969) did not depict any gr~nules. Thomasson 

(1974) stated his plants may be related to ~udosebaldi var. 

~l~nc~~~~ic~1~ as depicted 

Play fair ( 1908) recorded thi.s variety from Auelralia .. 

Samples: Lake Hulwala LJ./4·, 680921/1~ 

Geographical distribution: Australia, 

Brazil (forster 1969), 

Canada (Bourrelly 1966, forma). 

f'.t:,~-q;r,c:,~t.rum seb~!di Reins .. !£!..:.....2.rnatum Nordst .. Pl 10 figs .. 2,4 

The presence of apical verrucae in a trigular shape as 

seen from the end view indicates the plants are St.sebaldi Reinsch • 

.!.~:. .. -5>Y~D:~.t.u.n: Nordst. (Teiling 1947 fig.13) .. The plants (Pl 10 figs .. 

2,4) resembles St.sebaldi var. ornatum (Lind & Croasdales 1966 Pl 2 I!Pif 0 .. .., .. ; I P~ ___ ....,._;.._;.....;...._,.._... 

fig. 15, Pl 1 fig. 1 respectively). Lind & Croasdale (1966) who 

gave an account of the variation in St.sebaldi var. ornatum stated 

it was a variable desmid. The front and end view of St.sebaldi var. 

~!!! (Frere-Irenee-Harie 1939 Pl 54 fig. 7) did not look like 

the Nulwala plants .. Rows of granules at the base of each process as 
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seen in Pl 10 fig. 4 wer~ also in Lind & Croasdale s'plant (1966 Pl 1 

fig .. 9) .. .E_t. sebaldi var .. orna tum :::: St.manfeldtii in \vest & Carter 

(1923) according to Teiling (1947). 

Lsp 49 

Wcp 66-94 

Ist., 13 

Previous Australian records: Hardy 1906, Scott & Prescott-

1958 .. 

Sample: I.ake Hulwala 680921/1 .. 

Geographical distribution: widespread (Lind & Croasdale 1966). 



Staurastrum subavicula West Pl 9 fig. 11 
-~----~-~ 

The closest plant that looks like the Hume plant Pl 9 

fig. 11 is ~t •. ~u~~~i.~ as depicted by Lind (1967 Pl 8 fig. 5 p. 

380) .. 

These dimensions are comparable with those given by 

Lind (1967). The Hume Plant, seen only once, may be this species. 

Sample: Lake Hume 7/3(3). 

Geographical distribution: Africa (J.Jind 1967) 

Central Norway (Bergan 19l~6) .. 

Staural:_)trum subgem_~E-.l.a~':!-.,t!!, \vest & West Pl 9 fig .. 18 

Claassen 1961 Taf. 31 figs. 1,2 p. 602 

The plant is not ~t.sagittarium Nordst. because 

§t .•. sagi,tta.ri.urg_ have their processes curve downwards and have much 

shorter cell body.(Nordstedt 1888 Pl 4 fig. 6 p. 37, Thomasson & 

Tyler 19~ figs@ 11 a 1 b P= 307)~ The plant s' dimensions agree 

with those given by Claassen (1961). 

L 33, Wcp 50, Ist. 10. 

There is no previous Australian record of the species. 

Samples: Lake Hume 2/LJ-(Dam), 2/5(4), 3/5(Dam), 8/3(Tallan.). 

Lake Mulwala 10/2. 
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Geographical distribution: Transvaal Province, Africa(?) (Claassen 1961). 

Staurastrum tetracerum Ralfs Pl 9 figs. 15,16 

West & Carter 1923 Pl 149 fig. 2 

Frere-lrenee-Marie 1939 Pl 49 fig. 19 

Gronblad & Scott 1955 figs. 7,8,24 as St.bibrachia~ Reinsch Type II 

Gronblad 1960 Pl VIII fig. 174 

Lsp 8, Lcp 23, Wcp 31, Ist. 4. 

The dimensions are comparable with the above authors'. 



Gronblad & Scott (1955) stated~ may be a 

form of the variable §.:t:.~?.i.J:l.r~~:.h.:!;.at.u~ Reinsch., 

Previous ~ustralian records: Borge 1896, Scott & Prescott 

1958, Thomasson 19'13. Maskell 1881 recorded §..t..:...~racerum Kutzing 

(not Ralfs) from New Zealand. 

Samples: Lake Hume 8/3 (rrallan.) 

I.oake Hulwala 4/lJ., 680921/1 .. 

Geographical distribution: widespread (West & Carter 1923). 

p;t::_aur~~t:r;.:L!L~te.t.r_qc_e_:p}!,ffi,_Y.,~.'!-.evpl,utuf;l West €-.: West Pl 9 figs. 19-·21 

Thomasson & Tyler 1970 fig. 8g p. 309-310 

This species has been discussed and recorded from 

Australia (Thomasson & Tyler 1971). 

Lap 22, Wcp 32, Ist. 4. 

Samples: Lake Hume 14/2 (Dam), 1/5(3), 2/5 (Tallan .. ), 2/5 (4), 30/5 (3), 

8/7(5) .. 

Staurastrum tohopekali~e,ns_e Wolle Pl 10 fig. 9 

West & Carter 1923 Pl CLV fig. 12 p. 178 
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The dimensions agree well with those given by West & Carter 

( 1923) .. 

Lcp 66-74 

Lsp 31-33 

Wsp 20-24 

Wcp 65-72 

Ist .. 14-17 

Processes length 24 

Previous Australian and New Zealand records: Scott & 

Prescott (1958), Thomasson (1972, 1973), Flint (1966). 

Samples: Lake Hume 1lr/2(Dam), 7/3(3) .. 

Lake Mulwala 680411/1, 680508/1, 690206/1. 

Geographical distribution: widespread (\'Jest & Carter 1923) .. 



~.tP:.'~~r.~trum v~.9.~ Hest Pl 10 figs. 5,6 

West (1909) Pl 5 figs. 13,14 p.67 

Thomasson & Tyler (1~71) fig. 10d 

Lsp 53 

Wsp lt3 

vlcp 89-103 

Ist .. 36 

Width of processes 5-7 
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The cell bodies are slighty bigger than \lest s'plant (1909) 

but are of the same size as Borge s 7 St .. nudibrachiatum (Borge 1903 

Taf.4 fig.20) therefore the Australian plants ~ differ from 

Borge s'Brazilian St.nudibrachiatum only in the narrower processes

with entire apices, and in the greater number of processes on each 

semicell (West 1909). 

I agree with Thomasson & Tyler (1971) that St.nudibrachiatum 

as depicted by Gronblad (1945 Pl 11 fig$ 239) s'and West s' (1909) 

plants are too simiiar to be described as different species. I doubt 

if West s'plants (1909) did differ significantly from Borge s'(1903). 

The number of terminal spines and that of the processes have, in 

natural populations, been shown to vary. For example: the variation 

in the number of processes of St.sagittari~ Nordst.in Arthur s' 

lake, Tasmania (Thomasson & Tyler 1971). 

Previous Australian records: West (1909), Thomasson & 

Tyler 1971 .. 

Samples: Lake Muhvala 680508/1, 690206/1 .. 

Geographical distribution: Australia .. 

St.victoriense may be closely related 

to St.nudibrachiatum Borge \vhich had 

been recorded from Brazil (Borge 1903, 

Gronblad 1945) .. 



E~l..l£.2~.i.c~o.tySJ. (Breb.) Ralfs ~~spidatus (Breb.) 

Pl 7 fig .. 13 
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--~~ ... c.t~s_p.i£::'ltuf!l(Frere-Irenee-Harie 19.39 Pl 55 fig. 1 p .. 280) 

The Hume plants have shorter spines than Teiling s'plants .. 

(Tailing 1948 fig& 61)_ 

Lcp 27, Wcp 29, Ist. 5, spines length 5 

Tailing (1948) stated Arth~odesmus constrictus G.M.Smith 

belong to .s.tqur_:sJ~~· 

Previous Australian and New Zealand records: Hardy (1906), 

Borge 1896, West 1909, Scott & Prescott (1958), Maskell (1883), 

Nordstedt (1888), (all the authors recorded Staurastrum cuspidatum). 

Thomasson (1973) recorded Staurodesmus cusnidatus from Sydney. 

Samples: Lake Hume 1Lt/2(Dam), 5/4(Dam), 2/5(4), 3/6(5), 10/9. 

Geographical distribution: widespread (West & Carter 1923 as 

§t~urastrum. cusp_i,da tum). 

Staurodesmus triangularis (Lagerh$) Tailing 1948 Pl 7 figs. 16-18 

Teiling 1948 fig. 64 , 1967 p. 517 

Lssp 16-20 

Wssp 12-16 

Ith.. 3-lr 

spines length 19-24 

Tailing (1948) stated this species is synonymous with 

!rth.r.odesmul?~ ,quiriferus \'Jest & West and A!!h::r;odesmu~ .• t}'iangularis 

Lagerheim. Two features of ~taurodesmus triangular~s described by 

Teiling (1967) are observed in the Hume and Mulwala plants, these 

features are: the apex somewhat elevated above the bases of the 

spines, often retuse in the median part, isthmus mostly elongate. 

The degree of divergency of the spines and their length 

were found to vary. 

Previous Australian record: Thomasson (1973). 



Samples: Lake Hume 3/5(Dam), 3/6(5), 11/9(5). 

Lake Hulwala 4/4, 7/5, 4/6 .. 

Geographical distribution: seem widespread. 

P,i,v,i s_ig~J:B.C:,J2hY,_~ 

C 1 as ~_9llE.,Y s. o E,h .Y..£~ 

]2i,nobry..,.2E;_d).v.e.r/!2~ Imholf Pl 12 fig. 8 

Huber-Pestalozzi 1941 Abb. 289 

The basal part of the species'loria is wavy in a 

characteristic manner. It occurs in oligotrophic waters(Huber

Pestalozzi 1941). 

Loria L 

w 

35-47 

7-9 

The dimensions agree well with those given by the above 

author. The variation in the loria shape is observed in both lakes 

and is given in detail by Ahlstrom (1937 Pl 1 figs. 1-36). 

Previous Australian records: Thomasson (1973). 

Flint (1966) recorded this plant from New Zealand. 
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Samples: Lake Hume 2/5(4), 3/5(Dam), 5/7(2), 8/7(5), 10/7(3), 7/8(3). 

Lake Mulwala 7/5, 680508/1, 680921/1, 681121/2. 

,Ri,n,obr;yo_p._£_ert'::!.,lariiZ, Ehrenb .. Pl 12 fig .. 9 

Huber-Pestalozzi 1941 Abb. 290 

The loria dimensions agree well with Huber-Pestalozzi s' 

L 29-41 

w 9-11 

There is loria shape variation in Lakes Hume and Mulwala. 

Huber-Pestalozzi (1941) and Ahlstrom (1937 Pl 2 figs. 1-16) provided 

detail of loria shape variations. The outline of Dino~r;yon sertuJ.aria 

may be slightly undulated. 

Previous Australian records: Playfair (1912, 1915, 1921), 

Thomasson (1973). 



According to Playfair (1912) Wesenberg-Lund & Kofoid 

regarded species of DiJ:!,obr;z.on as forms of one biological species .. 

No polytypical colonies of many species'loria were observed in the 

two lakes. I agree with Playfair (1912) that wherever colonies of 

different species lorea are observed the many species belong to the 

same biological species. 
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Samples: Lake liume 3/5(Dam), 5/7(2), 8/7(5), 10/7(3), 8/8(4), 10/9(4) • 

. J1al,lomonas ak:r:£~ Huttn .. Pl 12 fig .. 5 

Huber-Pestalozzi 1941 Abb. 109 a p. 93 

L 30, W 5 

The spiral flagellum shown in liuber-Pestalozzi s'drawing 

may have been lost. Harris (1958) who gave the description of 

Mallomonas akrokomos as seen with the optical and the electron 

microscopes stated that the tail may be straight or bent as seen 

in the Mulwala plant. Only one plant was seen. 

Previous Australian record: Groome & Tyler (1973). 

Sample: Lake Hulwala 4/4 .. 

!!al;lomonas splend.ens (G .. S .. \t/est) Playfair Pl 12 fig. 6 

Synonym: ~£~£heimia s:elendens G.S.West 

West 1909 Pl 6 figs. 4-8 P• 74 

Playfair 1921 Pl 11 fig. 3 p. 108 

The mentioned drawings show three setae while the Hume & 

Mulwala plants have four. Playfair (1921) stated there may be 

2-4 setae before and behind .. 

1 24-41 

w 9-10 

Setae length 22-31 

The spiral striation on the cell wall was observed clearly 

on one empty cell (Pl 12 fig. 6). 



Previous Australian records: \'Jest ( 1909 as ~age1:hein:~.::~ 

splendens), Playfair (1912,1921), Thomasson (1973)~ 
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Samples: Lake I-Iurae 1/5(3), 2/5(4), 3/5(Dam), 1C/5(3), 10/9(4),11/9(5) .. 

Lake Hulwala 4/4, 7/5, 4/6. 

~~· Pl 12 figs. 10-12 

Without the knowledge of the scale shape and morphology 

which are important taxonomic criteria (Harris 1960, 1970) I cannot 

positively identify the Hallomon~s .sE• (Pl 12 figs. 10-12). The lack 

of rear bristles suggests they may be a form of Mallomonas tonsurata 

Teiling (Huber-Pestalozzi 1941 Abb. 108, Harris 1970 fig. 1d) but 

the plants have only one instead of two chromatophores as shown in 

Huber-Pestalozzi s'drawing. The spiral flagellum as depicted in 

Huber-Pestalozzi s'drawing may have been lost. 

Harris (1970) pointed out that the imperfect form of 

~lomonas intermedia Kisselew (fig .. 1e) resembles the perfect 

form of Mallomonas tonsurata Teiling (fig .. 1d). There is a 

possibility that the Hume and Hulwala plants seen may be the 

imperfect form (i.e. the form that lack the features that have 

been included in the diagnosis-Harris 1970) of Mallomonas interm~. 

L 23-29 

w 11-12 

Samples: Lake Hume 5/4(Dam), 2/5(4), 3/5(Dam), 3/6(5), 11/9(5). 

Lake Hulwala 4/6 .. 

~nura spjnosq Karch Pl 12 fig. 7 

The plants were ide-ntified as .§z_l1_~a spinosa Karch because 

their scales were observed under the oil immersion to have thickened 

apical ends as shown in Huber-Pestalozzi (1941 Abb. 195 p. 139). 

Their scales'dimensions are aomparable with those given by Huber

Pestalozzi (1941). L 4, W 3, Tail length 4. 



No flagella were observed. To confirm the plants are 

~nura ~,E; electron micrographs of the scales and the whole 

organism as given in Petersen & Hansen (1956) are needed. 

Petersen & Hansen (1956) stated the shape of the cell is 
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of no taxonomic valve. Within the same species, there are few~celled 

colonies with nearly sphaerical cells and large, many-celled colonies 

with long-stalked cells. These two cell shape and colony were observed 

in lakes Hume and Huh.rala .. 

There is no previous Australian record ,of the species. 

Samples: Lake Hume 30/5(3), 5/7(2), 8/7(5), 9/7(3, abundant), 10/7(3), 

7/8(3), 8/8(4), 681122/3. 

Lake Hulwala lf./4, 681122/3 (mostly long-stalked cells) .. 

Class Bacillari~Eh~ceae 

Centrales 

}ttt_he...Y.~. Z~cJ:l.a.:r.i2.-.~ J .. Brun .. Pl 13 figs .. 1-6 

Huber-Pestalozzi 1942 Abb .. 518 

There are h10 forms of Attheya Zachariasi in the two lakes .. 

Form 1 (Pl 13 fig. 6) is relatively wider and shorter than Form 2 

(Pl 13 fig. 1). More of the slender form 2 are present. 

Lssp 

Lcsp 

ltl 

Form 1 

21-28 

52-95 

18-33 

Form 2 

25-75 

80-137 

14-18 

Intermediates of the two forms were present. Pl 13 figs. 

2-5 show the vegetative cell division of ill_he;ya_ Zach~ria,s~ ... The 

frustules and chromatophores elongate, followed by the formation 

of two sets of daughter cells'spines. The Qaughter cells soon 

break apart .. 

Previous Australian record: Playfair (1912). 
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Samples: Lake Hume 2/4(Tallan .. ), 5/4(Dam), 8/3(Tallan .. ), 1/5(3), 

2/5(LJ.), 3/5(Dam), 31/5(4), 3/6(5), 8/7(5), 9/7(3), 

10/7(3), 11/9(5). 

Lake Mulwala 4/L~, 4/6, 690206/1. 

p~~~~qtell~-~~~ Cleve & Grun. Pl 13 fig. 7 

Huber-Pestalozzi 1942 Abb, 484c p. 397 

The diameter 16 ~is within the range given by Huber

Pestalozzi (1942). Only one plant was seen. 

Previous Australian records: Playfair 1912 (Pl LVI fig.26) 

Croome & Tyler 1972, Thomasson 1973~ 

Sample: 3/5(Dam). 

!:!elosir~ granulat.~ Ralfs Pl 13 figs .. 8 a, b 

Huber-Pestalozzi 1942 Abb. 451 ,Ir52 

There are two major forms of ~losira granulata in the 

two lakes. Intermediate forms are present. The first form has 

wider but shorter frustuleso(Pl 13 fig. 8a). 

L 18-25 

w 8-17 

The spines of end frustules were observed to vary in 

length and in number from none to four. 

The second form.is much slender and each end frustule has 

one to two spines which also vary in length. 

L 22-31 

w 5-8 

Previous Australian and New Zealand records: West (1909), 

Playfair (1912), Thomasson (1973), and Flint (1966). 

Samples: All sa:ples from both lakes. 



Melosir~~ Agardh .. Pl 13 fig. 9 

Huber-Pestalozzi 1942 Abb .. 447 

The plants may be wider than Huber-Pestalozzi s'plants 

whose dimensions are in brackets. 

L 22-32 

'It/ 11-23 

(8-35) 

(9-13) 

Previous Australian record: Playfair (1914 p. 123). 

Samples: Lake Hume 1/5(3), 3/5(Dam), 30/5(3), 31/5(4), 5/7(2), 

8/7(5), 10/7(3), 7/8(3), 8j8(L~) .. 

Lake Hulwala lJ./4, 7/5, 4/6, 12/8, 680921/1, 681121/2 .. 

Rhizosolenia eriensis H.L.Smith Pl 13 fig. 13 

Huber-Pestalozzi 1942 Abb. 514 

Lssp 50-54 

Lcsp 97-103 

w 3-5 

Previous Australian and New Zealand records: Thomasson 

(1973), and Flint (1966). 

Samples: Lake Hume 2/5(4), 11/9(5). 

Lake Hulwala 4/4, 4/6 .. 
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Rhizosolenia eriensis H.L.Smith var. m~E~ G.S.West Pl 13 figs. 10-12 

Huber-Pestalozzi 1942 Abb 515 

Lssp 24-49 

Lcsp 69-107 

w 4-15 

Previous Australian record: Playfair (1912). 

Samples: Lake Hume 2/4(Tallan .. ), 3/5(Dam), 11/9(5), 

Lake Nulwala 4/4, 4/6 



Pennales 

.6..12.~.e.FJ.onella ,fo~~ Hass .. Pl 14 fig .. 12 

Huber-Pestalozzi 1942 Abb. 531a. 

Patrick & Reimer 1966 Pl 9 figs. 1,3 p. 159. 

L 28-57 

Previous Australian and New Zealand records: Thomasson 

(1973), and Flint (1966). Wood (1960). 

Samples: Lake Hume 2/5(l~), 9/7(3), 10/7(3), 9/8(5), 11/9(5). 

Lake Mul-vmla 12/8. 

Pl 14 fig .. 16 

Heurck (1896) Pl 1 figs .. 35,36 p. 146 

No drawings were found to match the plants better than 

.2.lr!!.9.e.l).;.a @troides Kutz .. given by Heurck ( 1896). Their dimensions 

are within the range of the type form and var. minor given by 

Heurck (1896) .. 

L 69-160 

Striation in 10 ~ = 7-10 

There is no previous Australian record. 

Samples: Lake Hume 5/4(Dam), 5/7(2), 8/7(5), 7/8(3), 8/8(4) .. 

Lake Hulwala 4/4 .. 

.Czll!.h..ella lanc~olata Ehr .. Pl 14 fig. 17 

Heurck 1896 Pl 1 fig .. 37 

The plants'dimensi6ns are comparable with those given by 

the above author. 

Striation in 10 /A :::: 8 

Previous Aust:ralian record: Wood (1960)'.,, This species is 

very common in fresh waters (Heurck 1896) .. 

7t 



Sample: Lake Hume 7/8(3) .. 

may be forms of the same plant. Both have beaded striation, their 

dimensions and the number of striation in 10 fA. are comparable. 

Their valves'view differs slightly (pl 14 figs. 16,17). 

~;ei th.~.l!li§-. ,s.o.r~ Kutz .. Pl 14 fig .. 5 

Judging from the morphology and dimensions given by 

Heurck ( 1896 Pl 9 fig. 351 p .. 295) the Hume and i·!ulwala plants 

(Pl 14 fig. 5) may be .EJ2i,t~e.mia sorex Kutz .. 

I~ 44 

Striation in 10 .fl' = 15 

Bourrelly ( 1968) gave photos of ~Ei th,emia sore::s_ 1t1hich 

showed the beaded striation very clearly (Pl 100 figs. 10-12) • 
.of N'Z. . 

Previous Australian records:West (1909), Wood (1960). 

Samples: Lake Hume 5/4(Dam), 5/7(2), 10/7(3)• 

Lake Huhrala 4/4, 7/5, l~/6, 12/8, 680508/1, 680921/1, 

681121/2. 

Fr~.z.il.~ri_a ca;eqci,n.'! Desmazieres Pl 14 fig .. 6 

The closest plant that looks nearly like the Hume and 

Mulwala is .Fragi_la,:r;:ia. Ca..E,'tl9..iP.a De sm.. (Huber-Pestalozzi 1942 Abb .. 

527a p .. 441) .. Bourrelly ( 1968) figured F::r:a£.~.l.ar.ia ca;eucin.~ De sm .. 

(Pl 63 fig .. 9) 1r1hich seemed to have \'lider central area than the · 

plants .. He gave no dimensions. The plants'dimensions are comparable 

with those given by Huber-Pestalozzi (1942) .. 

L 50 

Striation in 10 ~= 13 

Previous Australian record: \·lood ( 1960). 

Samples: Lake Hurne 10/7(3) 

Lake Muh-tala 12/8 .. 
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E£.a~i.lc;,;r,ta.. .. ~J?. .. Pl 1l1- fig .. 7 

I could find any drawings to match the plants. They seem 

to be FrO;,s;i,la,:r.ia sp. which differs from F!~il~ria .capucill,12; (Pl 1'+ 

fig. 6) in being longer and having coarser striation. 

L 169 

Striation in 10 }A = 8 

Samples: Lake Hume 5/7(2), 8/7(5). 

~£!l"Ll].1a ?.<?.!lst,rictulll Ehrenb .. Pl 14 fig. 14 

Heurck 1896 Pl 7 fig. 296 p. 270 

Bourrelly 1968 Pl 96 figs. 1,2 

The plants'dimensions are within the range given by 

Heurck (1896). The costae on each striae were not observed. 

L 36-46 

Striation in 10 JA= 11-12 

Common in fresh waters (Heurck ·1896) .. \vest ( 1909) recorded 

this species from Australia ... Wood (1960) recorded it from NZ. 

Samples: Lake Hume 9/8(5). 

Lake Mulwala 4/4, 4/6, 680411/1, 680921/1, 690206/1. 

Gomphonema constrict~m var. capitatum Ehr. Pl 14 fig .. 15 

Heurck 1896 Pl 7 fig. 297 p. 270 • Wood (1960) Pl 54 figs. 161 a,b. 
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The dimensions are within the range given by Heurck (1896)· 

L 43-55 

w 13-14 

Striation in 10 JA = 11-13 

Hirano (1964) recorded _5jom;ehonema constrictum Cleve,(not -, 

El'lrenb~}_y_ai' ...... ca12~tata (Ehrenb.) Cleve (Pl 10 fig .. 14) with stipulated 

striation. The ilume and Mulwala plants seem to have smooth striation. 

This variety is common in fresh waters (Heurck 1896)• 

Previous Australian and New Zealand-re~ords: Wood ()960); Flint (1966)® 
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Samples: Lake Hume 3/5(Dam), 8/7(5), 9/7(3), 10/7(3), 7/8(3), 10/9(1.~) .. 

Lake HulvJala 7,15, 4/6, 12/8 .. 

£f.·~ .. .9zr.o.~~t at.t.e_nua,t.~ Ku tz. Pl 14 fig.9 

QY-~~s}G~~ sp. have longitudinal and transverse striation 

on valve surface perpendicular to each other while in Pleurosic;ma ~· 

they are not at 90°angle to each other (Patrick & Reimer 1966) .. 

Only longitudinal striation was seen in the Hume and Mulwala plants 

therefore they may be g~~oq~~~ .s~. The side view (Pl 14 fig. 9) 

resembles 2.lF?Pigm_a .~t.t_2puatum Kutz .. (Bourrelly 1968 Pl 77 fig. 9) .. 

L 98-110 

w 11-15 

Previous Australian records of the species: West (1909). 

Spencer (1882) recorded G;y:rosi~ma, .a.tt,enua~.':l.I!! from Nevi Zealand., 

Samples: Lake Hume 7/3 (2), 5/4(Dam), 1/5 (3), 2/5 (4), 3/5 (Dam), 5/7 (2) 1 

8/7(3), 9/7(3), 7/8(3), 8/8(4), 10/9(4). 

Lake Hulwala 10/2, 4/4, 12/8, 4/6, 680508/1, 680921/1, 

681121/2, 690206/1 .. 

Ni tz§_c_hJ.9.-.• J2elqgica 0 Hull. Pl 13 fig. 15 

Huber-Pestalozzi 1942 Abb. 571 p. 477 

The dimensions slightly differ from those given by 

Huber-Pestalozzi ( 19L1-2) 111hich are in brackets .. 

L 31-41 

\v 3-4 

( 35-54 ) 

( 2 ) 

Striation in 10 ~ = 11 ( 18-20 ) 

Colonies of 4-5 frustules were observed. There is no 

previous Australian record. 

Samples: Lake Hume 3/5(Dam). 

Lake Mulwala 10/2, 4/4. 



Pinnula:sif!: .a~ (Pant.) Ross y,ar .• a.bc:uje_:::.,s.i.~ Pl 1l~ fig. L~ 

Patrick & Reimer 1966 Pl 58 fig. 2 p. 612 

The plant~'dimensions are in the range given by the 

above authors. 

L 88-130 

\V 12 

Striation in 10 fA= 9-11 

The only difference from Patrick & Reimer s'plants is 

the Mulwala plants have shorter striae in the mid valve area. 

There is no previous Australian record of the species. 

Samples: Lake Hulwala 4/4, 12/8. 

Surirella Engleri_ 0 Mull .. Pl 14 fig. 2 

The closest plant seems to be Surirella Ene;,leri fl!• 

_!lngusti,o.!: (Huber-Pestalozzi 1942 Abb. 59lf.b p. 493) .. This fa. is 

narrower than the Hume and Nulwala plants .. ~he other forms of the 

species have an inward curvature in the mid region of the valves. 

From the literature survey the Hume & Mulwala plants may be a form 

of Surir.ell~ Engl.er.i possibly fa. angustior: with ~;rider valve v1hich 

is possible since the other forma of the species are wider than fa. 

~gustio.:r: .. 

L 

w 

Mulwala 

242 

46 

Striation (10 y) 2 

Su.En£leri fa. ang~stior (Huber

Pestalozzi 1942 s') 

173-290 

30-36 

2 

There is no previous Australian record. 

Samples: Lake Hume 8/7(5). 

Lake Hulwala 12/8 .. 
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Surirella spinifera Hust. Pl 14 fig. 1 
---~----

Huber-Pestalozzi 1942 Abb. 627 

'I'he plants are §.u.rt:t.:?J.la SJ?.ip:iJ.£.~ Hust. because of the 

presence of one thorn at one end of the frustules. Their dimensions 

are comparable with those given by Huber-Pestalozzi (1942). 

r.. 116-197 

w. lf-6-67 

Striation in 10 fA:::: 20 

The drawing (Pl 14 fig. 1) has one end less pointed than 

Huber-Pestalozzi s'drawing (1942 Abb. 627). 

There is no previous Australian record of the species. 

Samples: Lake Hume 1/5(3), 30/5(3), 10/7(3), 

Lake Hulwala LJ/L~, 680lt11/1, 681121/2, 690206/1. 

Surirella tenera Greg. Pl 14 fig. 3 - . 

The plants are probably a form of Surirella tenera Greg. 

They differ· from the type form (Huber-Pestalozzi 1942 Abb. 623a) 

in having two thorns in the mid region (raphe). One thorn seems 

bigger than the other. Huber-Pestalozzi ( 1942) figured Su .. tener1::. 

var.nervasa (Abb. 623b,c) with one big mid region thorn and eleven 

small ones .. 

The plants'dimensions agree with those of the type form 

given by Huber-Pestalozzi (1942). 

L 132 

w 40 

Striation in 100 JA- ::: 19 

1rlood ( 1960) recorded pu. tener.a .. Y.a.r. splepdidul_~ (Pl 56 

fig. 198) from Lake Dobson, Australia. No dimensions were given. 

'l1he Hume and Nulwala plants differ from his plant in having one end 

more pointed and the straight in place of the undulate median line. 
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A plant from I .. ake Sorell, 'l'as .. (negative 710424/1 :7) seems 

wider across the middle of the valve otherwise it resembles the 

Burne and Mulwala plants. 

Samples: Lake liume 2/5(4), 

Lake ~~ulwala 4/6 .. 

.§.;Y-ll,~~!.a ... a.c.~~ Kutz. Pl 13 figs. 16, 20 

Buber-Pestalozzi 1942 Abb. 536a p. 458 

There is a slight variation from the dimensions given 

by Buber-Pestalozzi (1942, in brackets). 

L 122-246 (100-300) 

w 6-7 (5-6) 

Striation in 10 }A. =9-10 (12-14) 

Pl 13 fig. 16 is probably a form of ~~nedra acus because 

of the lack of striation in the central area. The valve is slightly 

inflated in the mid region. Its dimensions are in the range of 

Synedra acus s'given by Buber-Pestalozzi (1942) .. 

L 195 

w 5 

Striation in 10 1\J.. = 11 

S~nedra acus Kutz. var. radians (Kutz.) Pl 13 figs. 18,19 
-~·-~ ~ d -------~~-

The plant may be §_yne~q,r:,a acus Kutz .. var .. radians (Kutz .. ) 

Bust. (Buber-Pestalozzi 1942 Abb. 536b) because of a pair of 

short~striae in the central region (Pl 13 fig. 19). Buber-Pestalozzi 

(1942) stated this variety had the same dimensions as the type form. 

L 235 

w 5 

Striation in 10 M. = 10 

Wood(1960)'!est (1909) recorded S;yn,e.dra acus Kutz. from Australia. .. 



Samples: ,s,;y:n.~cir~. ,a,cuM~. and its variety \·Tere found in 

Lake Hume 5/7(2), 8/7(5), 7/8(3), 10/9(4). 

Lake Nulwala L~jlt-, 680921/1, 681121/2. 

S;y:n,e_q~a_t~Jn.~ O-ritz .. ) Ehr. ~ (Ktltz .. )V.H. Pl 13 fig .. 17 

Patrick & Reimer 1966 Pl 7 fig. 10 p. 

The dimensions are comparable with those given by the 

above authors .. 

L 169-220 

w 7 

Striation in 10 ,\J'.. = 8-10 

Wes·t (1909) recorded Synedr:~ ,'ll:,ln_~ from Yan Yean Reservoir 

Vic. Flint (1966) recorded this variety from New Zealand. 

Samples: Lake Hume 31/5(4), 5/7(2), 8/8(4), 10/9(4). 

Tabellaria flocculosa (Roth) Kutz. var. fl0ccuJosa Knudson 1952 

Pl 14 fig .. 18 

Knudson 1952 figs. 5 a-i 

Patrick & Reimer 1966 Pl 1 fig. 5 

L 19-23 

Number of septa 4-5 

Knudson (1952) should not have created a new species, 

Tab~lla~~~.~uadriseptata whech is distinguished from T.flocculosa 

by having 4 septa per frustule and the valve view has the same 

extent of inflation in the mid and both end regions when she knew 
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these two features of T.flocculosa were greatly variable (p.434-435)• 

The new species, T .. g,uadriseptat~, were created on the basis of very 

variable features and no biological concept of species was taken 

into account. Patrick & Reimer (1966) accepted T.flocculosa and 

T .. quadrts.e.I?.:£.::;; as two distinct species., 



Hubcr-Pestalozzi (1942) figured a zig-zac colony of 

Tabellaria f'enestrata (Lyn~b .. ) Kg .. (Abb. 519) ,,;hich is very similar 
-·-I 10 U "'~------ • 

to the Hume and Hulwala plants (Pl 14 fig. 18) ~ut according to 

Knudson (1952) and Patrick & Heimer (1966) the colony morphology of 

.~·-±:.e.r~~.:;>_t,rat"1 is a straight line., 

Previous Australian and New Zealand records: West (1909), 

Wood (1960), Flint (1966), thomasson (1973) .. 

Samples: Lake Hume 30/5(3), 9/7(3), 8/7(5), 7/8(3) .. 

Lake Hulwala 680921/1 .. 

C:t:,. l'l_axic.ul.~ ,henn'2_~.Y.1 Pl 111- fig .. 13 
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A photo of an Australian diatom given by lt/ood (1960,fig.,65b) 

resembles the Hume plant •. Hood (1960) gave no dimensions. His references 

were not available. The Hume plant may belong to this taxon. 

L 19, W 14, Striation 10 in 10 ~·· 

Sample: Lake Hume 10/9(4) • 

• s.t.auz:one,i.~ J..t~~me,n. ,V,B;.F .. •a .C.fi;;E~tat.<:;!; Pl 13 fig. 14 

The Nulwala plant resembles markedly Hood s'(1960) photo 

of .st.~.l;l .. X:O.E.i:is fu)}!le.n~ ,va,r. ca;ei tfl;t.<:;!; (Pl 53 fig .. 105) .. He gave no 

dimensions .. 

L 132 

Sample: I .. ake Huhmla 690206/1 

Di,visi,on E~[5~enoph;yta 

prd.e.r: E_JJ,c;lc:tl.ales 

Eu,e;I;e_nq_~c.f.!. gr,acilis, Kleb. Pl 2 figs .. 3,4 

The closest taxon for the l•Iuhmla plants is E,ur;lena 

~ Kleb. (Prescott 1962 Pl 85 fig. 17 p. 393, Leedale 1967 

fig .. 11 p,; 21) .. The plants resemble Jf.uglena, e;r.a.cili~ in having 

many chloroplasts and a somevJhat pointed posterior end .. The plants 

are slightly shorter than the above authors'plants and have a more 



pointed anterior end. 

L 31~32 

w 11-13 

~:here is no previous Australian record. Haughey· ( 1968) 

recorded it from New Zealand. 

Samples: Lake t•:uhrala 10/2, 7 /5,. 

~lena spjro~~r~ Ehrenb. Pl 2 figs. 1,2 

Prescott 1962 Pl 86 fig. 15 p. 394 

Plaufair 1912 Pl IV fig. 2 p. 119-120 

1 136-149 

w 11-21 

The dimensions are in the range given by Prescott (1962). 

Claassen ( 1961) recorded E.uf4-lena .. .SJ2irogy~ var. major_ from South 

Africa (152-196 ~ 22-26). 

The plant (Pl 2 fig. 1) appeared twisted. Twisting occurs 

when it is irretated (Leedale, Meeuse, Pringheim 1965). Straight 

plants were also observed. It is said (Leedale et al 1965) a 

system of papillae or protuberances which are believed to be 

exudations emitted through pores arranged along the straie of the 

periplast are observed only in cultures with soil though not in all 

of them and in habitats rich in iron .. The system of protuberances 

was somet,imes observed (Pl 1 fig .. 1) .. They may be lacking as seen 

in the plant (Pl 1 fig. 2). 

The colour and ornamentation of the wall vary (Leedale 

et al 1965) .. Deformities of ,E!u£)lena spiro.f5;;r.ra. as stated by 

Pringsheim (Leedale et al 1965) espectially in the tail end were 

not seen. Playfair (1912) stated that as a rule the granulate 

striae run obliquely from left to right but Pringsheim (Leedale et 

al 1965) observed the occurrence of right and left helices in the 

same clone and could afford no explation. 
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Physiologically the paramylon of ~-;.,t.;,n_a ,spiro.f~ was 

established to have a~ 1:3 glucan structure which is very similar 

to the laminarin of Phaeophyceae rather than the starch of Chloro

phyceae (Leedale et al 1965). 

_E_u_g_l_en_E. _opi~r()P:Y.!'a. is widespread and has been recorded 

from Australia and New Zealand (Playfair 1912 and Haughey 1969). 

Samples : I.ake Hume 2/4 (Tallan.), 2/5(4), 8/8CLI·), 30/5(3) .. 

Lake Hulwala 10/2, 4/4 .. 

.!:,h.~c_]:Is .i~.O.f.:~u.~. (Lem.) Skvortzow Pl 2 figs. 5,6 

Haughey (1968) stated that most specimens of Phacus 
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to~ when swimming actively appear curved throughout most of their 

length while cells at rest appear flat. The curved or twisted plant 

(Pl 2 fig. 6) resembles the swimming form of Phacus tortus given 

by Haughey (1968 fig. 4:1e p. 734). The flat plant (Pl 2 fig. 5) 

resembles the curved one in having the longitudinal striation on 

the periplast and numerous chloroplasts. However the flat plant 

does not look exactly like Haughey s'figure of Phacus tortus 

resting form (Haughey 1968 fig. 4:1a,b). The former is narrower 

and has a. longer tail. From the dimensions given by Haughey ( 1968) 

his Phacus tortus may be even narrower tha. the Hume plant .. 

Hume 

L with tail 112-134 

w 43-57 

tail length 37-52 

Haughey (1968) 

80-108 

30-44 

32-50 

Jahn (19L~9) recorded Phac.us .J:.?.ll£.~Ca~d.Cl; (fig .. A) with body 

flattened but not twisted and Phacus tortus (fig. 81 B,C) as similar 

to Paacus, ~ongi~q~d~ except that the body is twisted. Haughey (1968~ 

suggested specimens thought to be Phac~~--~gn~ica~~ (Ehr.) may 

belong to this species .. He suggested further on the taxonomy of 
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There is no previous Australian record of Phacus tortus, 

Playfair ( 1921) recorded Phacus longic~l~£§.1;, which may be the same 

plant as phacus tortu~ (resting form) according to Haughey in 1968). 

Haughey (1968) recorded Phacus tortus from New Zealand. 

Samples: Lake Hume 2/5(4), 5/7(2) • 

.Ph.C::.9.us. .E~.?.l-lE._one.ct.e_£! (Huell..) Dujardin Pl 2 fig. 7 

Playfair 1921 Pl V fig. 1 p. 123 

Prescott 1962 Pl 88 fig. 16 p. 402 

L 41 

w 29-32 

Previous Australian records: Mobius 1894, Playfair 1921, 

Bailey 1895, Scott & Prescott 1958. 

Sample: Lake Hume 8/8(4). 

Trachelomonas armatus var .. ,lonE;i.si?,ina (Playfair) Deflandre Pl 12 fig. 24 

Playfair 1915 Pl IV fig. 20 

Prescott 1962 Pl 83 fig. 27 p. 411 

The dimensions agree with those given by Prescott (1962). 

Test dia.. 30 

L 40 

Previous Australian record: Playfair 1915. 

Sample: Lake Hume 2/5 ( 4) .. · 

Trachelomonas bacillifera Playfair Pl 12 figs. 16~19 

Playfair 1915 Pl 3 figs. 15,16 

The plants'dimensions are in the range between those of 

the type form and those of the var. minima given by Playfair (1915). 

Lssp 

Wssp 

25-35 

22-30 

Upon focusing up the spines on the wall (Pl 12 fig. 19) 

were seen as granular structures (Pl 12 figs. 16,17). The flagella 



83 

pore could be seen when the plant was tilted. (Pl 12 fig. 17). In 

1921 Play fair figured 'rrachelomonas bac:i.ll~ vii th longer and 

blunt spines (Pl VII figs. 2,3) and stated they were reddish yellow. 

The Hume and Mulwala plants were brick red. 

Previous Australian records: Playfair (1915, 1921). 

Samples: Lake Hume 8/3(Tallan.), 5/4(Dam), '1/5(3), 2/5(4), 3/5(Dam), 

3 0/5(3), 31/5(4), 3/6(5), 8/7(5), 9/7(3), 10/7(3). 

Lake Hulwala L~o/4, 7/5, 4/6 .. 

Trachelomonas caudata Stein y~rL_austr.a.lic~ Playfair Pl 12 fig .. 25 

The closest plant that may be the plant, seen only once , 

is 'l'rachelom2.!l§ts caud~l£ Stein var. austrc~ Playfair (Playfair 

1915 Pl V fig. 2). The dimensions are within the range given by 

Playfair (1915). 

L 87 

w 18 

Collar L 19 

w 5 

Cauda L 28 

w 5 

Playfair (1915) recorded this species from NSW. 

Sample: Lake Hume 7/8(3). 

Jr.ac,helo,m.o_nas hisE,ida ,var. coronata Lemmermann Pl 12 fig,. 22 

Prescott 1955 Pl 1 fig. 23 

1962 Pl 83 fig. 30 

The Hume plants are slightly smaller than Prescott s' .. 

Test dia 19 

L 24 

Sample: Lake Hume 2/5(4). 



~~~=h~t<-~ (Perty) Stein .v,c;.:r:·~··rec~~eulari_?, Br .. Schroder 

Pl 12 figs. 20,21 

The closest plant that resembles the Hume plants is 

~~~ida .. Y.c:J'...:. .. re_c_t.;"}2G,~laris (Playfair 1915 Pl III fig. 

10 p. 21). Their dimensions are comparable# 

Lssp 

Wssp 

30-41 

20-21 

'rhe colour \'las dark orangy red .. 

Samples: Lake Hume 2/5(4), 5/7(2), 7/8(3). 

Trachelomonas scabra Playfair Pl 12 figs. 13-15 

The curved neck of Pl 12 fig. 15 suggests Trachelomonas 

~~ (Ehr.) Lemm. which may or may not be smooth-walled 

(Playfair 1915 Te~ figure 4 p. 16 and Pl 3 fig. 1). The Mulwala 

plant is slightly shorter ·than Playfair s'Tr .. euchlora. ~ 

Ls collar 

w 

Collar L 

w 

22-25 

20-21 

4 

5 

Since Prescott (1962) named a plant with a curved neck 

.!!'~s_c;:qbz:~_yar!.._~nsj.c_allifl Playf. (Pl 1 fig. 8) all the similar 

plants observed with w.;;i:;:th. square but rounded corners cells and a 

collar will be grouped in Tr.scabra Playf. no matter if their necks 

are curved. It is not possible to observed the wall ornamentation 

(if any) because the cell contents were present. Playfair s'(1915) 

~ and T~ seem closely related .. 

Previous Australian record: Playfair (1915). 

Sample: Lake Mulvmla 7/5 .. 
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Messikommer 1927 Taf. VI fig. 7 

Lcsp 36-4-2 

\vcsp 27-30 

Morphologically this species was observed to differ 
II II 

from J::r..•.J?!J.cillifera (PJ. 12 figs .. 16-19) in not having the granules 

or pore-like structures upon focusing up. Prescott (1962) showed 

the species had spines only at the anterior and posterior ends 

(Pl84 fig. 10) • It was found that the plants seemed to possess 

spines at the anterior and the posterior ends vrhen they were viewed 

in one plane only. Upon focusing they were seen to have spines all 

over the tests .. 

Samples: Lake Hume 5/4(Dam), 2/5(4), 3/5(Dam), 3/6(5), 5/7(2), 8/7(5). 

Lake Mulwala 4/6. 

Trachelomonas volvocina Ehr .. yar. punct_at~ Pl 12 fig. 26 

The Hume and Mulwala plants were identified as 

J.'rachelomonas volvo.~ina var. 12unct.ata because its shape, punctate 

wall and colour agree with Playfair s'description although they 

were bigger. The colour was dark red. 

Test dia .. 19 (Playfair s'plants test dia. 13-14) 

Prescott (1962) recorded Tr. v~~vocina var. 12unctata Playf. 

of even smaller tests (Pl 83 fig. 12 p .. 419, test dia .. 10, L 20) .. 

therefore the dimensions vary. 

Previous Australian record of the variety: Playfair (1915)• 

Schmidle ( 1896) and Haughey ( 1963) recorded the tpye form \vi th no 

wall punctation from Australia and New Zealand. 

Samples: Lake Hume 8/3(Tallan .. ), 5/l+(Dam), 'o,/5(3), 2/5(4), 3/5(Dam), 

30/5(3), 31/5(4), 3/6(5), 5/7(2), 8/7(5), 9/7(3), 

10/7(3), 11/9(5). 

Lake Hulwala 10/2, 4/4, 7/5, 12/8 .. 



P.~ v~~~l?-<?.l?fl.Yta 

_C,l~~~~ .. .D.~n,opJl;yceEl;,E;, 

o~.<L9.r Perid_i_ni.~~ 

£~:r.'3..~.i~~~ine11a (O.Huell.) Dujardin Pl 12 fig. 2 

Prescott 1962 Pl 92 fig~ 5 p. 437 

L 253-266 

The length of the only one posterior horn was observed 

to vary. The thecal structure of Ceratium hirundinella as viewed 
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under the scanning electron microscope was given by Dodge et al (1970). 

Previous Australian and New Zealand records: Mobius (1892), 

Playfair (1912), Thomasson (;973) and Flint (1966). 

Samples: Lake Hume 14/2(Dam), 7/3(3), 8/3(Tallan.), 5/4(Dam), 1/5(3), 

2/5(4), 3/5(Dam), 31/5(4), 3/6(5). 

Lake Hulwala 4/6 .. 

P._eridi,nium s;e .. Pl 12 fig. 4 

The pattern of the wall plates is needed in identifying 

_Peridinium s;e .. 

Samples: Lake Hume 8/3(Tallan.), 2/5(4), 30/5(3), 7/3(3). 

Gleno~inium S£• Pl 12 fig. 3 

The characteristics of the genus given in Prescott (1962) 

were observed in the Hume plants : cell wall thin, plates obscure 

with a transverse furrow that extends completely around the cell. 

Sample: Lake Hume 8/3(Tallan.). 
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Class l•l:1]Zop1J::£.c.eae 

Order Chroococcales . . .. _ 
,9oelosphpe:d._\l1'Il N~~l;elia1~ Unger. Pl 3 figs. 12,13 

The morpltology and size of the plants suggest Coelos~~ 

~nll.!E. Unger .. (Smith 1920 Pl lt fig., 1 p. 35, Desikachary 1959 

Pl 28 figs. 9, 16 p. 147) but no mucilagenous envelope was observed. 

Their dimensions agree well with those given by Desikachary (1959). 

cell L 2-3 

w l~-6 

There is no previous Australian record. 

Samples: Lake Hume 5/4(Dam), 1/5(3), 2/5(4), 3/6(5), 8/7(5), 10/7(3), 

9/8(5), 11/9(5), 681122/3. 

Lake Hulwala Lt-j4, 7/5, 4/6, 12/8 .. 

. J:!icroc,;zst~~~aeruginos~ Kutzing Pl 1 figs .. 6, 11 

Smith 1920 Pl 5 figs. 1,2 P• 39 

Prescott 1962 Pl 102 fig. 1 p. 456 

cell dia.. 3-4 

There is no previous Australian record. Haughey (1968) 

recorded it from New Zealand. 

This species is a frequent component of water blooms, 

especially in lakes with eutrophic characteristics (Prescott 1962). 

Samples: Lake Hume 14/2(Dam), 1/5(3), 7/3(3), 2/5(4), 3/5(Dam), 30/5(3), 

3/6(5), 10/7(3), 7/7(3), 9/8(5), 11/9(5). 

Lake Huh.rala 10/2, 7/5, 4/6 .. 

Micr_~5?..Y..?t_is flos-aqua~ (Wi ttr.) Kirchner .. Pl 1 fig. 7 

Smith 1920 Pl 5 figs 3 

Desikachary 1959 Pl 17 fig. 11 p. 94 

The Mulwala plants'cell dia .. is comparable to that given 

by Desikachary (1959). Gell dia. 7-8. 
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Some workers put Hicrocvstis flos-aq~ (\~i ttr) Kirchner .. 

as synonymous with t!J.cro.cEJ:.iE .. aeru(jin~o_?~~· Kutzing (See Prescott 1962 

for further discussion). 

Previous Australian records: Scott & Prescott 1958, 

Thomasson 1973 .. 

Sample: Lake .Hulwala 4/6 .. 

~nabaena .l.i,nln.e.t~ G.M.Smi th Pl 1 fig .. l~ 

Using the key provided by Smith (1920) this slightly 

flexed bn~b.a.e.D;~,seen only once, may be Anabaen~imnetica G.M .. Smith 

(Smith 1920 Pl 8 fig. 8 p. 57). The IIume dimensions agree with those 

given by Smith (1920). 

cells 

hetercyst 

spore 

w 

w 

w 

9-13 

9 

18 

L 31 

This species differs from Anabaena SEiroid~~ Kleb. in 

that the filament did not coil and the vegetative eells and the 

akinetes are bigger. Desikachary did not describe this species 

from India (1959). 

There is no Australian record of the species .. 

Sample: Lake Hume 3/5(Dam). 

[l.pabae,na sr}.r:oi,d.~ Klebahn Pl 1 figs .. 1-3 

Desikachary 1959 Pl 71 fig. 9 p. 395 

cells w 6-8 

heterocysts W 8-10 

akinetes w 10 

L 15-23 

The dimensions are comparable with those given by 

Desikachary (1959). Sometimes the heterocysts are in the mucilagenous 

envelope (Pl 1 fig. 3). 



There is no previous Australian record. Flint (1966) 

recorded ~~ides Kleb. from New Zealand., 

Samples: Lake Hume 1L~/2(Dam), 7/3(3), 8/3(Tallan.), 1/5(3), 2/5(1+), 

3/5(Dam), 5/7(2), 11/9(5). 

Lake Muhrala 10/2. 4/Lt-,. 

.!;m.&.b;t~.-.PB:,lm;::tr.~ Bruhl et Biswas Pl 1 fig .. 8 

Desikachary 1959 Pl 55 fig. 6 p. 301 

The Huhrala plant is Ly:n_gb_;t~ palma!.~'!.U~ Bruhl et Biswas 

(using Desikachary 1959 s'key p. 198-199). The sheath is yellow 

and the plant is slightly shorter than the Indian plant~ 

cell L 2 

w 7 

Prescott (1962) recorded a similar plant hlngb~a 

~erugineo-caeru~ (Kutz .. ) Gamont (Pl 111 fig. 11 p. 498) but his 

plant had colourless sheath. 

There is no previous Australian record of the species. 

Samples: Lake Hulwala 10/2, 7/5 • 

.Q.scillat~s:>.ria curvicep~ Agardh. ex Gamont Pl 1 fig .. 14 

Using Desikachary s 9key (1959 p. 198-199) the plant was 

identified as ~viceEs Agardh. ex Gomont.(Pl 39 figs. 9,10) 

The Mulwala plant differs from Desikachary s'plant in having 

slightly bent apex. The dimensions agree well. 

cell L 3 

w 14 

The cross walls of ps.curvipeps may or may not be 

granulated (Prescott 1962 Pl 108 fig. 17 p. 487). 

There is no previous Australian lecord. 

Sample: Lake Mulwala 10/2 .. 
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Oscillatoria 1~~~~~§. (Klebo) Geitler Pl 1 fig. 10 

Prescott 1962 Pl 109 fig. 15 p. 488 

Bourrelly 1966 Pl 1 fig. 8 

cell dia 5-6 

L 3-5 

Prescott (1962) noted it was possible that subsequent 

study will establish Od.lacustris (Kleb) Geitler as a new fresh 

water species of Trichodesmium. According to Desikachary (1959)~ 

· 'lacustris (Kleb) geitler is synonymous with the fresh water 

Trichodesmium lacustre Kleb. (Pl 42 fig. 22 p. 246). 

Sample: Lake Hulwala: 7/5. 

Oscilla:t:..o.:r).a :qi&E,.~ Vaucher Pl 1 fig. 5 

Using Desikachary s'key (1959 p .. 198-199) the plant is 

identified as O.s .• nigr.B; Vaucher. 

cell L 2-4 

w 7 

The plant has no granulated cross wall. Prescott (1962) 

stated the cross wall of .Q.s .. nigr.~ may or may not be granulated 

while Desikachary (1959) stated it is. The drawings given by 

Prescott (1962, Pl 109 fig. 18) showed the end cells had rounded 

ends. The plant end cells have truncate ends like those of 

Desikachary (1959'p. 223). 

This species has no previous Australian record. Spencer 

(1882) and Norstedst (1888) recorded it from New Zealand. 

Sample: Lake Hulwala 10/2 .. 

Qs.cJ.J.}atoria sub brevis (cf .. ) Schmidle Pl 1 fig. 13 

The plant resembles closest Os.subbrevis Schmidle 

(Desikachary 1959 Pl 40 fig. 1 p. 207)8 The dimensions are in the 

same order as Desikachary s'. Cell L 3, W 7. 
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Away from the apical cell of Qscillatoria subbrevis seen 

the cells seem to be divided into two by a cavity filled with 

granules .. 
( 

Sample: Lake Mulwala 680921/1. 

The morphology and dimensions agree with those of the 

new species created by Claassen in 1961 (Pl 2 fig. 9 p. 565). 

cell L 4-6 

w 5 

There is no previous Australian record. 

Sample: Lake Mulwala 680921/1 • 

.2.£h..izothrix ri vularis (il!olle) Drouet Pl 1 fig. 9 

The closest plant that looks like the Hume plant (pl 1 

fig. 9) is Schizothrix rivularis (Wolle) Droret (Prescott 1962 Pl 

114 fig. 3). The filament observed had fluorescent property. 
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Prescott (1962) recorded the cells are quadrate 5-11 ~ in diameter& 

Cell dia. 5 

L 7-12 

There is no previous Australian record. Prescott (1962) 

stated this species, left standing, would dissociate from the 

bundle sheath and give otit pigments to fluoresce the vmter. 

Samples: Lake Hume 3/5(Dam), 8/3(Tallan.) .. 

Protozoa 

Vortic~~la S£• Pl 12 fig. 1 

The contracted stalk resembles that of Vorticella sp. 

(Jahn 194·9 fig .. 358 b) .. Jahn (1949) stated Vorticella s'stalk 

possessed internal myoneme which was capable of contracting. The 

sheath merely coiled like a spring. 

Samples: Lake Hume 3/5(Dam), 11/9(5), 8/7(5) .. 
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The Nulvrala plants look identical 'l'li th Gor:tPhonema 
... 11' t "' "'£ i>o<JO\I "'ll .. 

!~s~Ehr, var~_Quatier~ H.V.H. as depicted by Heurck (1896 Pl VII 

fig. 302 p. 271). Their dimensions agree with those given by Heurck. 

L 50 

w 16 

Striation 11 in 10 }A 

Samples: Lake Mulwala 10/2, 4/6 .. 

There funo previous Australian record .. 

UnidelJ~ti.fie.d diatoms 

1) Pl 14 fig .. 10 (L 58, IV 12, Striation 11 in 10 }A) .. 

Samples: Lake Hume 5/7(2), 7/8(3), 10/9(4). 

Lake Hulwala 680921/1 .. 

2) Pl 14 fig. 18 (L 58, W 14, Striation 25 in 10 ~ ). 

Samples: Lake Hume 1/5(3), 7/8(3), 10/9(4) .. 

Lake Hulwala 4/6, 12/8 .. 



DISCUSSION 

Assuming that desmids are inhabitants of oligotrophic 

(nutrient-}?oor)waters and Euglenineae, Hyxophyceae, and a great 

majority of Chloroccoccales and Centrales have an eutrophic 

tendency, Nygaard (1949) proposed the phytoplankton hypothesis 

whereby the numbers of oligotrophic and eutrophic species found in 

plankton samples are used to calculate the compound phytoplankton-

quotient which is defined as: 

!:!;L,x.o.P.l:xc.E!_~Q.l}.lor:?.:?~o~c_ales +~t_rales + E}lglenil}.e~ 
Desmidieae 
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The quotient of less than 1.0 indicates oligotrophic lakes. 

Values of greater than 1.0 probably indicate eutrophic lakes 

(nutrient-rich) and those between 5-20 indicate a higher degree of 

eutrophy .. 

Brook (1959b, 1965) pointed out two major limitations to 

the use of the compound phytoplankton quotients to determine the 

trophic status of lakes: 

1) Most of the desmids were found to be tychoplanktic,i.e. 

adventitous forms from other habitats, therefore the inclusion of 

all desmids collected into the denominator of the quotient gave a 

misleading_~y-la\v value _which .indicated oligr:htrophy. 

2) Taxonomists have different opinions on the delimitation 

of species hence one investigator s'determination may not be 

comparable to the others'. 

Nygaard (1949)& Bro~k (1959b, 1965) were of the same 
&.o "( 

opinion that the aim .')f this biological means X determining the 

trophic status of lakes must be the formulation of a quotient based 

on a linli ted number of planktonic species, whose status in the 

plankton and whose nutritional requirement h~ve been adequately 

investigated .. 



Brook (1965) stated quotients can be applied with a fair 

degree of reliability if the limitations mentioned above are observed. 

The Hume and Hulwala compound phytoplankton quotients (Table 2) 

indicate both lakes are in the same lower range o:t eutrophy. The 

desmids and other algae, seen in 1968-1969 samples only, were not 

taken into account since the corresponding 1974 samples lack them. 

The 1968-1969 Hulwala samples had high numbers of some desmid'species, 

West & \'lest, St.,.d:tcld.oi Ralfs, St .. r;rande Bulhn var .. narvus West, 
____... -:..£;l.,- ~ 

St .. furca tum (Ehrenb.,) Hreb .. , .e.t..= toj1oJ2.e}~a.1i.f...f.UC:.~ \Volle, and 

St .. victoriense \vest .. This observation shows that Hulwala 1968-1969 

conditions differ from those at present. Perhaps the lake vJas more 

oligotrophic .. Brook (1965) stated that an increase in pH may be 

responsible for the disappearance of desmids. 

The other approach is to characterise waters in terms of 

their dominant plankton species and to classify them according to 

the community or associations they support. The plankton of an 

oligotrophic lake may be characterised by a large numbers of desmids 

species although it may be dominated numerically by one or two species 

of diatoms or Chrysophyceae, and a eutrophic may be characterised 

not by a large number of species of Hyxophyceae but by very large 

numbers of filaments or colonies of only one or two species as 

during a water bloom (Brook 1965). Using this approach the two 

lakes are oligotrophic (.T.able 2) .. 

To average the results of the determination of the 

determination of the trophic status of Lakes Hume and Hulwala by 

the two approaches, the two lakes may be said to be mesotrophic. 
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The world distribution of algae in order to characterise 

them according to climatic regions has only a tentative value 

since algae from all parts of the world have not been critically 
\ __ _ 

examined. Also, the delimitation of species especially in the 

desmids is very subjective. It depends on the judgement of the 

desmologists .. 

J!'rom the literature survey all desmids seen are cosmopolitan 

except: 

1) l~i.92:£!:.s_t~e.ria,s Hardy~ G.S .. itJest has only been recorded 

from Australia .. 

2) posmari_~m, m.?-P~nific-p-2)! Nordsted t, .§i_aurastrum asterias 

Nygaard, and St.victoriense G.S.West have no European records. 

3) The southern hemisphere ~ Prescott may be 

a form of the widespread St. lentocladum Nordstedt. 

4) St .. anatoides Scott & Prescott may be synonymous with 

~~ li'rere-Irenee-r1arie in which case this alga has been 

recorded from both hemispheres. 
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EXPLANJ\'l'ION OF' PI,ATES 
-"'""""'~------

vlhere there is no along-side scale, the bottom scale applies. 

PLATE 1 --
Fig. 1-3 Anabaena spiroides Kleb. 

'· 'T !! limnetica 

5 Oscillatoria nigra Vaucher 

6 Microcystis aeruginosa Kutz. 

7 " flos-aquae (VJi ttr .. ) Kirchr.er. 

8 Lyngbya palmarum Bruhl e·t Biswas 

9 Schizothrix rivulis (Wolle) Drouet 

10 Oscillatoria lacustris (Kleb.) Geitler 

11 Nicrocystis aureginosa Kutz. 

12 Oscillatoria waterbergensis Claassen 

13 II Cf., subbrevis 

14 II curviceps Agard ex Gamont 

PLATE 2 

1,2 Euglena spirogyra Ehrenb. 

3,4 II cf. gracilis Kleb. 

5,6 Phacus tortus (Lem.) Skvortzow 

7 II pleuronectes (Muell~) Dujardin 

8 Eudorina elegans Ehrenb .. 

9 Pledorina californica Shaw 

10,11 Pandorina morum (Huller) Bory 

12,13 Volvox cf. aureus Ehrenb., 

14 n cf. globator Linnaeus 

15,16 II cf. Carteri G.H.Smith 

17 Botryococcus Braunii Kuetz. 

18. Micractinium pusillum Fres. 

All genus and species names have not been underlined. 



Fig., 1-5 

6 

7,8 

9 

10,11 

12,13 

14 

15 

16 

17 

18 

19,20 

21-23 

24-26 

~ 

Actinastrum Hantzschii Lag. 

Ankistr0desmus falcatus Corda 

Selenastrum westii G.M.Smith 

Kirchneriella lunaria (Kirchner.) Moeb. 

Dictyosphaeri urn pulchellum \vood 

Coelospharium Naegelianum Unger. 

Dimorphococcus lunatus A .. Braun .. 

Coelastrum reticulatum (Dang.) Senn. 

II microporum Naeg .. 

Treubaria triappendiculatum Bernard 

Unidentified plant 

Oocystis parva West & West 

" lacustris Chodat 

Nephrocytium Agardhianum Naegeli 

PLATE I+ 

1,2 Pediastrum duplex Heyen var. clathratum (A.Brun .. ~ Lag. 

3 

4 

5,6 

7 

II 

II 

It 

II 

II 

n 

II 

II 

II 

II 

II 

var. gracillimum West & West 

type form 

var. rugulosum Raciborski 

8,9 Pediastrum tetras (Ehrenb.) Ralfs 

10-12 Spherocystis Schroeteri Chodat 

13,14 Tetraedron gracile (Reinsch) Hansgirg 

15,16 

17 t 1.8 

19 

20 

II 

II 

II 

II 

hastatum II 

limneticum Borge var. gracile Prescott 

victorieae Wolosz var. major Smith 

regulare Kuetz .. 
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Fig .. 1 

2 

3 

4 

5 

6,7 

8-10 

11 

12-15 

16 

17 

18 

19 

20 

21 

22·24 

Oedogonium sp .. 

Spirogyra sp.. 2 

II sp. 1 

Cf. Hougeotia sp. 

Ulothrix subconstrict G .. S .. Hest 

Scenedesnms obliquus ( 'l'urp .. ) Kuetz .. var .. dimorphus Hay 

11 quadricauda (Turp.) Breb. 

II fl II var. quadrispina Chodat 

II opoliensis Richter 

II denticulatus Lag., var .. denticulatus Nay 

Arthrodesmus convergens Ehrenb. 

Cosmarium quadrum Lund 

II 

II 

II 

II 

granatum Breb. var. pyramidal Schmidle 

magnificum Nordst. 

punctulatum Breb. var. subpunctulatum Borge 

bipunctatum Borgesen 

PLATE 6 

1 Closterium aciculare T .. \-lest var. subpronum \vest & It/est 

2 

3 

4 

5,6 

7 

8 

II 

II 

n 

II 

II 

II 

Kutzingii Breb .. 

ceratium Perty 

gracile Breb .. 

monoliferum (Bory) Ehrenb. 

striolatum Corda 

Venus Kutz .. var .. inflatum Claassen 

9 Micrasterias Hardyi G.S.West 

10 

11 

12 

II 

II 

II 

thomassiana var. notata (Nordst.) Gronbl. 

mahabuleswarensis Hobson 

decemdentata (Nag.) Archer. 
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Fig .. 1 

2,3 

4 

5 

6 

7 

8 

~-11 

12 

13 

14,15 

16-18 

19-21 

~ 

Pleurotaenium Ehrenbergii (Breb~) De Bory 

Gonatozygon kinahani (Arch .. ) Rabenh., 

II monotaenium De Bory 

Spondylosium planum (VJolle) Hest & \Vest 

Cosmarium contractum Kirchn .. 

Euastrum elegans Kutz.. . 

11 anasatum (Ehrenb .. ) Ralfs 

11 cuspidatum var .. goyazense l"orster 

11 divergens Joshua 

99 

Staux~odesmus cuspidatus (Breb) Ralfs var .. tricuspidatus 

Arthrodesmus constrictus G.H.Smith var. longispinus Gronb .. 

Staurodesmus triangularis (Lag.) Teiling 

Co~marium cf. pseudonitidum Nordst. 

PIJATE 8 

11 Staurastrum Playfairi Scott & Prescott 

All fhe other figures are of Staurastrum nodulosum Prescott 

PLATE 9 

Fig. 1-5 

6 

7,8 

9 

10 

11 

·12 

13,14 

15,16 

17 

18 

19-21 

Staurastrum dickiei Ralfs 

II 

II 

II 

II 

It 

II 

II 

II 

11 

grande Bulhn. var. Parvus West 

pachyrhynchum Nordst .. 

Freemanii We-st & ytest 

patens Turner 

sp .. 

asterias Nygaard 

furcatum (F~renb.) Breb. 

tetracerum Ralfs 

cf. subpinnatum Turner var. subpinnatum Schmid. 

subgemmulatum \·lest & \'lest 

tetracerum Ralfs var. evolutum West & West 



Fig. 
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1 Staurastrurn anatoides Scott & Prescott 

2,4 II sebaldi Reinsch. var. ornatum Nordst. 

3 II pseudosebaldi Wille var. planetonicum Teil. 

5,6 " victorience West 

7,8 II arctiscon (Ehrenb.) I.und var. glabrum vlests 

9 11 tohopekaligense Wolle 

PLATE 11 -
1-6 Staurastrum pingue Teiling 

7-13 It II II (small forms) 

PLATE 12 

1 Vorticella sp. 

2 Ceratium hirundinella (O.Muell) Dujardin 

3 Glenodinium sp. 

4 Peridiniurn sp. 

5 Mallornonas akrokornos Ruttner 

6 If splendens (G.S.West) Playfair 

7 Synura spinosa Karsh. 

8 Dinobryon divergens Imhof. 

9 sertularia Ehrenb. 

10-12 Mallornonas sp. 

13-15 Trachelornonas scraba Playfair 

16-19 

20,21 

22 

23 

24 

25 

26 

ll 

II 

II 

II 

II 

II 

II 

bacillifera Playfair 

hispida (Perty) Stein var. rectangularis 

" II II var. coronata Lern m. 

superba Swirenko 

armatus var. lon&ispina (Playfair) Deflandre 

caudata Stein var. australica Playf. 

volvocina Ehrenb. var. punctata Play.f. 



Fig .. 1-6 

7 

8 

9 

Attheya Zachariasi J.Brun. 

Cyclostella stelligera Cleve & Grun. 

Melosira granulata Ralfs 

II varians Agardh .. 

10-12 Rhizosolinia erensis H.L .. Srn var .. morsa vlest & \vest 

13 Rhizosolinia erensis H.L.Sm 

14 Stauroneis fulmen var. capitata 

15 Nitzschia pelagica <) .. Hull .. 

16 Synedra acus Kutz .. 

17 

18 '19 

20 

II 

If 

If 

ulna (Nitz.) Ehr. var. danica (Kg.) V.H. 

acus Kutz. var. radians (Kg.) Hust. 

acus Kutz. 

PLATE 14 

1 Surirella spinifera Hust. 

2 11 Engleri <).,Mull.. 

3 11 tenera Greg. 

4 Pinnularia abaujinsis (Pant.) Ross var. abaujinsis 

5 Epithemia sorex Kutz .. 

6 Fragilaria capucina Desm. 

7 Fragilaria sp. 
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8 Tabellaria flocculosa (Roth) Kutz .. var .. flocculosa Knudson 

9 Cf. Gyrosigma attenuatum 

10 Unidentified diatom 

11 Gomphonema Augur Ehr. var. Guatieri H.V.H. 

12 Asterionella formosa Hass. 

13 Cf. Navicula hennedyi 

14 Gomphonema constrictum Ehrenb. 

15 11 11 11 11 var, capitatum Ehrenb .. 

16 Cymbella gastroides (cf .. ) Kutz .. 17 Cymbella lanceolata Ehrenb 

18 Unidentified diatom 
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