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INTRODUCTION

Blue-green algae (Cyanophyta) or cyanobacteria are prokaryotic phototrophic organisms,
which lack a defined nucleus and other membrane-bound organelles, such as chloroplasts and
mitochondria, which are conspicuous in other algal groups. They are unique from other gram-
negative bacteria and similar to eukaryotic algae in their capability for oxygen-evolving
photosynthesis and the presence of the photosynthetic pigments chlorophyll a, phyco-cyanin
and phyco-erythrin, which contribute to their characteristic colour. They are also comparable
in size to other algae and have traditionally been classified with algae under the International
Code of Botanical Nomenclature. More recently, they have been referred to as
cyanoprokaryotes, to accommodate the taxonomic views of both phycologists and
bacteriologists.

Cyanoprokaryotes are adapted to a wide range of aquatic habitats, including freshwater,
marine and hypersaline environments. In freshwater habitats, they generally prefer neutral or
alkaline pH, but can occur over a wide range of temperature and salinity conditions. They
may be either planktonic or benthic and certain types may form symbiotic relationships with
specific host plants. Certain planktonic forms produce characteristic water blooms under
suitable environmental conditions, including nutrient enrichment and a stable physical
environment. Many of the bloom-forming species can also affect the quality of water used for
human and animal consumption, by the production of toxins and taste and odour compounds.

The purpose of this guide is to provide keys to the morphological identification of the
reported genera of cyanoprokaryotes in Australia (both planktonic and benthic) and to
facilitate the identification of the common taxa associated with freshwater blooms and the
impairment of water quality. This document does not attempt to provide an identification to
all reported taxa in Australia. The approach taken is to present keys, photographic images and
illustrations of those taxa which are known or have potential to impair water quality and is
intended primarily as a practical guide to those involved in water quality monitoring and
research. For the first time, descriptions are provided in a single document for
cyanoprokaryote taxa occurring in both temperate and sub-tropical climatic regions of
Australia. Information is provided on bloom occurrence (BI), toxin production (T) and
production of odorous metabolites (O). The habitat (P = planktonic, Be = benthic) and
recorded distribution is also provided for each species. Where toxicity and toxin production
has been confirmed in the literature the symbol (T) is used, whereas (T?) refers to at least one
report in Australia or elsewhere of suspected but unconfirmed toxicity.

SYSTEMS OF CLASSIFICATION

Over the last two decades, a general consensus on classification of cyanophytes/ cyanobacteria
has been reached by phycologists and bacteriologists, whereby complementary field and
laboratory studies are used to establish links between the original natural population and
cultured strains isolated from the same population. The classification system for naturally
occurring cyanoprokaryotes proposed by Anagnostidis and Komarek (1985) has followed this
principle and an ongoing revision of previously described taxa is proceeding toward the
preparation of a world monograph ‘Index of Cyanoprokaryotes’. The first book entitled
“Cyanoprokaryota, Part I, Chroococcales” by Komdarek & Anagnostidis has recently been
released in English. The orders Chroococcales and Oscillatoriales have required extensive
revision, while the traditional system has essentially been retained for the Nostocales and

1



Stigonematales. This is the system which has been used in this guide to the identification of
Australian cyanoprokaryotes.

CLASSIFICATION CRITERIA

Traditional classification above the level of species (order, family, genus) is ideally based
upon clearly defined and stable descriptive morphological criteria. Cyanoprokaryotes may be
unicellular or multicellular, the latter consisting of filamentous or colonial aggregations of
cells with varying degrees of differentiation and complexity. Reproduction is asexual and
replication is by simple cell division (binary fission), modified cell division into daughter
cells, fragmentation of filamentous types to produce hormogonia or germination of
specialised cells (akinetes). Cell division may occur in one, two or three planes and in single
or multiple sequences within each cell. Major morphological features include the presence of
upright, prostrate or undifferentiated aggregations of cells, the structure and form of
filamentous branching and mucilaginous sheaths, the shape and symmetry of colonies or
filaments (trichomes), the degree of constriction in trichomes at cell cross-walls, motility of
trichomes, aggregation of trichomes and the position and shape of specialised cells (akinetes,
heterocytes, apical cells).

Both descriptive and morphometric criteria are important for classification at the species and
infra-species level. Morphological features which are commonly used include the shape and
dimensions of vegetative cells, specialised cells, colonies and trichomes. In the case of
measurable characters, statistical methods are necessary to define a central type and the range
of variation in a certain character, and to discern separate taxa by establishing clear
discontinuities between populations. Characters such as mucilaginous sheaths and gas
vesicles may also be useful, even though they may be environmentally induced. It is the
capability to produce these features, rather than their obligatory presence, that is important
from a taxonomic viewpoint. Some features such as colony morphology may change
according to the stage of development and it is critical to have a good understanding of the
life cycle of each taxon. Classification at the species level may also be determined by
differences in ecological habitat or geographic separation

The popular concept of a cosmopolitan distribution for cyanoprokaryotes has resulted in the
adoption of taxonomic texts from Europe and North America for the identification of
Australian taxa. However, while some species may be found in a similar niche all over the
world, the technique of ‘comparative iconography’ may not be applicable for the
identification of all Australian taxa. There is an obvious need to more rigorously compare
taxa from Australia with similar specimens collected elsewhere in the world, utilising both
traditional and alternative taxonomic criteria.



KEY TO THE ORDERS OF THE CYANOPROKARYOTA

(BLUE-GREEN ALGAE/CYANOBACTERIA)

la. Unicellular forms or cells forming colonial or pseudo-filamentous aggregates; reproduction
by binary or multiple cell fiSSI0n ........ccoiiiiiiiiiii Chroococcales

1b. Filamentous forms, reproduction by cell fission, by trichome fragmentation (to produce

hormogonia) Or BY @KINELES. ......o.uiintinei ittt 2
2a. Filamentous forms without specialised cells .............coiiiiiiiiiiina Oscillatoriales
2b. Filamentous forms with specialised cells (akinetes and/or heterocytes) ............c......c..... 3
3a. Cells divide perpendicular to the main axis; true branching lacking ................. Nostocales

3b. Cells may divide in directions other than perpendicular to the main axis; true branching

PIESEIIE .. ettt ettt ettt et et e ettt et Stigonematales

(Adapted from the taxonomic revisions of Anagnostidis & Komarek, 1985-1990).



FAMILIES OF THE ORDERS

Those families of the Cyanoprokaryotes recognised by Anagnostidis and Komarek (1986, 1988,
1990) and Komarek and Anagnostidis (1989), within each order of their revised classification
system are listed below. The main deviation between this system and the more traditional
system described previously by Fritsch (1977) is the establishment of the Oscillatoriales as a
separate order from the Nostocales and the merging of the orders Chamaesiphonales,
Pleurocapsales and Chroccoccales into the one order, Chroococcales. Families marked thus (*¥)
include taxa previously reported in Australia and catalogued in Day et al. (1995).

ORDER CHROOCOCCALES Wettstein

Unicellular, colonial, pseudoparenchymatic colonies or pseudofilamentous aggregates of
definite or indefinite shape; without trichomes; heterocytes (heterocysts) and akinetes lacking;
reproduction mainly by binary fission; cell division in one, two, or more perpendicular planes;
facultative formation of exocytes and nanocytes (multiple fission).

Families:

* Chamaesiphonaceae Borzi

* Chroococcaceae Nageli.
Dermocarpellaceae Ginsburg-Ardré

* Entophysalidaceae Geitler

* Hydrococcaceae Kiietzing

* Microcystaceae Elenkin
Xenococcaceae Ercegovic

ORDER: OSCILLATORIALES Elenkin

Thallus multicellular and filamentous; simple trichomes, without true branching, with or without
false branching; motile or immotile; heterocytes (heterocysts) and akinetes lacking; cells always
divide perpendicular to the trichome axis; sheaths facultative or obligatory, reproduction by
trichome fragmentation (to form hormogonia).

Families:
Borziaceae Borzi
Homeotrichaceae Elenkin
* Oscillatoriaceae (S.F. Gray) Harv. ex Kirchner
* Phormidiaceae Anagnostidis & Komarek
* Pseudanabaenaceae Anagnostidis & Komarek
* Schizotrichaceae Elenkin



ORDER: NOSTOCALES (Borzi) Geitler

Thallus multicellular and filamentous with true trichomes; isopolar or heteropolar; unbranched
or falsely branched; true branching always lacking; heterocytes (heterocysts) and/or akinetes
present, akinetes facultatively; cells always divide perpendicularly to the trichome axis,
reproduction by trichome fragmentation (to form hormogonia) or akinetes.

Families:
* Microchaetaceae Lemmermann
* Nostocaceae Dumort
* Scytonemataceae Kiietzing
* Rivulariaceae Kiietzing

ORDER STIGONEMATALES Geitler

Filamentous-with true filaments;. sometimes combined with pseudofilaments; true branching
always present (at least in part of the life cycle), with or without false branching; thallus
heteropolar or isopolar; heterocytes occur facultatively in several genera, akinetes rarely; cells
divide perpendicularly to the trichome axis and/or irregularly in more directions; reproduction
by hormogonia, hormocytes, hormocysts, akinetes, nanocytes, planocytes and monocytes.

Families:

Chloroglocopsaceae (Mitra) Mitra & Pandey

* Capsosiraceae (Borzi) Geitler

* Stigonemataceae (Hass.) Kirchner

* Fischerellaceae Anagnostidis & Komarek
Borzinemataceae Geitler
Loriellaceae Geitler

* Nostochopsaceae Geitler

* Mastigocladaceae Geitler



ORDER CHROOCOCCALES

Key to the Genera of the Chroococcales

la. Unicellular or colonial aggregates of irregularly arranged cells ...............coooiiii 2
1b. Mostly colonial forms with a tendency to polarised growth in layers or pseudofilaments
3

2a. Unicellular or mucilaginous colonies; cell division in one, two or three planes perpendicular
to each other in successive generations; cells grow into their original form before the next
AIVISIONL. «.oovrcrecrc o e+ » v o wivoemmmmimsemmemn s mimcmsmsmmmsmencnsn v o 8 8 » mmsminssimabut ek 66855 5 5 § 5,05 ARBTRARAS £ 4 47§ § 25 SHIORSR 55 8 ¥4 4
2b. Small packet-like colonies with spherical, ovate or hemispherical cells often enclosed in a
sheath confluent with a common mucilaginous envelope; cell division in three or more different
planes; cells divide before growing into their original spherical form ................ Chroococcus

3a. Cells spherical and isopolar; colonies of cells in vertical rows; individual cells enclosed in a

mucilaginous sheath ... Entophysalis
3b. Cells usually heteropolar ............oueeeiniiiii i 5
4a Sheathed cells elongate to club-shaped; sessile, solitary or in groups; dividing asymetrically
at the distal (apical) end, generally into a single Tow ............c.oooviiiiiiiin Chamaesiphon
4b Attached parenchymatous thallus; colonies not sessile; cells dividing symetrically; cells
arranged in rows In marginal Parts .............ooooiiiiiiiiiiiiii Pleurocapsa
5a. Cell division in one plane perpendicular to the long axis ............... (Synecochoccaceae). 6
5b. Cell division in two perpendicular planes .................coooiiiannn. (Merismopediaceae) 7
5¢. Cell division in three perpendicular planes . ..ces s osss v sessessmmiosensesss (Microcystaceae) 8
6a. Cells ovate, spherical or cylindrical ..............ooiiiiiiiiiiiiiiii 9
6b. Cells more or 1ess fUSITOIIMN. ......uintie it 10
7a, Cells ot repularly arranged 1o flal BHEES ..pwesanssnassss s sommeosmmmmemsns s commmon 2213 5 35 spsmspres 15
7h. Cells repularly arcanged it flALSHEEtS -ousesmmicsiss s e smmmsmumnimars suss swwonene Merismopedia
8a. Colonies of few cells; in mucilaginous packets; sheaths often lamellate; grows attached to a
SUDMETZEd SUDSLIALE ... ...tene ettt et et e Gloeocapsa
8b. Colonies of many cells and indefinite shape enclosed by a common mucilaginous envelope;
DIANIEBIIIG w5 ¢ 5 5 sommmmmmmanassssss s s 4o s amasmsss 515 55 FRORMUEEN 85 1 55 b Vo SpiEERELER LERPRERIPY Microcystis
9a. Cylindrical unicells that are longer than broad......................... Synechococcus
9b. Colonial forms with cells enclosed within a mucilaginous envelope ........................11

10a. Fusiform straight solitary cells (or pairs of cells) conspicuously longer than

BIRVREL ... oo o o 5 0 4 bbb 85 835 55 5 B BREEIREG 4 5 5 § 5 5 5 § SOHECHORAS § 455 § § BORERBIRSASY ¥ 55 00 44 09 Mpyxobaktron
10b. Fusiform ot tapered €6ll8 in COLONTES. ... ... .comvrimicssioississsomomasastissasmnes Rhabdogloea
11a. Colonies mainly spherical ............cooiiiiiiiii 12
11b. Colonies not spherical or pseudofilamentous. ............cooooeiiiiiiiiiiiiiiiiiiiii, 13
11c. Colonies pseudofilamentous and composed of cylindrical cells........................oooe. 14



12a. More of less spherical colonies with cells located one layer under surface

............................................................................................. Lemmermaniella
12b. Colonies of kidney shaped cells attached to the ends of gelatinous stalks that are visible
after staining with methylene blue.................c.ooiiiiiii Cyanonephron

12c. Colonies with cells radiating from the centre of the colony in indistinct
TOWS . et te et e ettt et e e e et e et e e e et e e et e e e et et e e e e e et eee e e e e s aes Radiocystis

13a Individual cells or small groups of cells enclosed by a definite gelatinous sheath

.................................................................................................... Gloeothece
13b. Cells not enclosed by definite individual sheaths ...................ooiiiine, Aphanothece
14a. Cylindrical cells with rounded ends in mucilaginous colonies ...................Rhabdoderma
14b. Cells embedded in mucilaginous rows in a net-like colony....................... Cyanodictyon
15a. Colonies hollow, with cells arranged toward the periphery ..............ccoooeveiiiinnnn... 16
15b. Colonies not hollow; cells evenly and remotely distributed within the colonial mucilage
................................................................................................. Aphanocapsa

16a. Cells at the ends of branching gelatinous strands radiating from the centre of the colony
17

17a. Stalks fine, thread-like; cells spherical or irregularly oval, distant from one another

....................................................................................................... Snowella
17b. Stalks wide and enveloping the individual cells; cells obovate or club-shaped and (after
division) remain and grow joined together for a long part of the cell cycle ......Gomphosphaeria



Common Taxa of the Chroococcales

Various Chroococcales those are either less common or extremely small in size (eg.
Aphanocapsa and Aphanothece) are not included in this guide and the reader is referred to
McGregor and Fabbro (2001) for their identification.

Genus Coelosphaerium Nigelii

Colonies planktonic, microscopic in size, spherical, ovoid or irregularly rounded; enclosed by a
narrow hyaline mucilaginous envelope; cells disposed irregularly in a single peripheral layer
beneath the colonial envelope to form a hollow sac; cells spherical, with or without gas vesicles;
cell division in two planes perpendicular to each other in successive generations and
perpendicular to the surface of the colony; separating from one another soon after division.

Checklist of Common Taxa
Coelosphaerium confertum West et G. S. West (P) (Photo 1)
Coelosphaerium aff. kiietzingianum Naegelii (P, Bl, T) (NSW, Vic, Qld, NT) Photo 2

Key to the Common Species

la. Colonies mostly spherical; 70-110 pm in diameter; cells 1.8-2.4 pm in diameter; without
gas vesicles and characteristically distributed around the periphery of the colony in a fine row
with interspersed increases in thickness as seen in Photo 1......... Coelosphaerium confertum

1b. Colonies globose or irregularly rounded; 20-40 pm in diameter; enclosed in an indistinct
and homogeneous mucilaginous envelope; cells spherical or ovate, 2-4 um diameter, L:B
ratio no more-than 1.5; closely and densely aggregated around the periphery of the colony;
WIHEOL 288 VESIEIEE wass vsssosnsmmssmmmnns 55 s ethas £85 53 5 3 a0 Coelosphaerium aff. kiietzingianum

Genus Microcystis Kiitzing ex Lemmermann

Colonies planktonic or sedentary; variable in shape from spherical, ovoid, ellipsoidal, elongate,
lobed, irregular or perforated to form masses of microscopic or macroscopic size; often
composed of an aggregation of smaller colonies. Cells spherical, ovate or almost hemispherical
when dividing, usually densely aggregated within an unstratified hyaline mucilaginous
envelope; individual envelopes absent around cells; cell contents homogeneous or with
numerous gas vesicles. Reproduction by vegetative division in three perpendicular planes in
successive generations.

ChecKklist of Common Taxa

Microcystis aeruginosa (Kiitzing) Kiitzing (P, Bl, T, O) (Cosmopolitan) Photos 3-4, Fig. 1
Microcystis botrys Teiling (P, Bl, 2T, O) (Qld) Photos 5-7

Microcystis cf. firma (Kiitzing) Schmidle (P, B, ?T) (Qld) Photo 8

Microcystis flos-aquae (Wittrock) Kirchner (P, BL, ?T) (Cosmopolitan) Photo 9, Fig. 1
Microcystis icthyoblabe Kiitzing (P, Bl, 2T, O) (Qld) Photo 10

Microcystis panniformis Komarek et al. (P, Bl, T, O) (NSW, SA, Qld) Photo 11
Microcystis protocystis Crow (P, Bl, ?T, O) (Qld) Photo 12

Microcystis wesenbergii Komarek (P, Bl) (NSW, SA, Vie, Qld) Photo 13, Fig. 2
Microcystis aff. wesenbergii Komarek (P, BI) (Qld) Photo 14



Key to the Common Species

la. Cells 1-2.5 pm in diameter and distributed within thin filmy mucilage............. M. cf. firma
1b. Cells greater than 2 um in diameter and distributed within various colonial forms............... 2
2a. Colonies with a wide mucilaginous envelope.............o.vuiiiiiiiiiiiiiiiiieiiieaeaana, 3

2b. Colonial mucilage narrow (< 1 pm wide), cells spherical, generally 3-4 pm in diameter,
densely aggregated in irregularly spherical colonies, often with well defined

DOBAETS. s« 1555 5 smmmmsnmnssss o s 5+ 54 5 5 55 SRRAaRES €5 55 35 SHSRSEFHHES £ § 555 5 5 APHAIHRIRLS M. flos-aquae
3a. Boundary of the colonial mucilage sharply defined and refractive........cccccoeveenvenvinnnn 4
3b. Boundary of the colonial mucilage indistinctly defined ..................ccooviiiiiiiiiin. 5

4a. Boundary of the colonial mucilage sharply defined and refractive; colonies irregular in
shape, often lobed and fenestrate; cells spherical, 4.5-7.5 pum in diameter, sparsely distributed
and well within the colonial envelope .. ; .. M. wesenbergii

4b Boundary of the colonial muc1lage sharply deﬁned often segmentally indented and
refractive; colonies regular and often rectangular in shape; cells spherical, 4.5-7.5 um in
diameter, normally linearly arranged within the colonial envelope ............... M. aff. wesenbergii

5a. Cells 2.5-3.0 pm in diameter, densely packed in somewhat spherical sub-colonies
.................................................................................................... M. icthyoblabe

6a. Cells spherical, generally 5-7 um in diameter; colonies highly variable in morphology, but
commonly elongated, clathrate or net-like with lobed protrusions; colonial mucilage broad; cells
densely aggregated or in smaller colonies invested in the common mucilage
.. M. aeruginosa
6b Colonles spherlcal or in the shape of a th1ck 1rregu1ar plate rarely elongated + indistinctly
ClatRTate. . . e e e 7

7a. Colonies somewhat spherical with radial hyaline gelatinous processes or protrusions
observable with phase contrast microscopy; cells 5 — 6 pm in diameter .................. M. botrys

7b. Colonies generally macroscopic in the shape of irregularly defined thick plates, up to 4 mm
in diameter; colony outline may be irregular; cells 3-5 pm in diameter, normally evenly and
densely distributed throughout the colony although slight clumping may be evident in some

COLOMUICS. ..« ettt ettt ettt e aee e M. panniformis
7c. Colonies with sparsely and irregularly arranged cells in diffuse homogenous colourless
mueilage; cells 4.2-7.4 wm in AAMELET. . .. coomsnssessssnsssmnamsnisssiss sssssnmanasmessss M. protocystis

Genus Snowella Elenkin

Colonies spherical or irregularly oval; smooth, colourless and wide mucilaginous envelopes;
fine, mucilaginous, pseudo-dichotomously branched and sometimes fasciculating stalks
within the colonies, which are sometimes widened in the center. Cells spherical or slightly
elongated, with or without gas vesicles, joined to the ends of stalks, but distant from one
another.

Checklist of Common Taxa
Snowella litoralis (Hayrén) Komarek & Hinddk (P, Bl T?) (Qld) Photo 15



Snowella litoralis (Hiyrén) Komarek & Hindak

Description: Planktonic, spherical colonies 20-40um in diameter with a distinct colourless
and wide mucilaginous envelope. Individual cells, yellow-green in colour, without gas
vesicles, spherical, 2.0-2.5 um in diameter and arranged distant from one another around the
periphery of the colony at the ends of fine gelatinous strands.
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Figure 1
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Photos 1-12: (1) Coelosphaerium confertum: (2) Coelosphaerium aff. kuetzingianum;
(3-4) Microcystis aeruginosa; (5-T) Microcystis botrys; (8) Microcystis firma,

(9) Microcystis flos-aquae; (10) Microcystis icthyoblabe, (11) Microcystis panniformis;
(12) Microcystis protocystis.

13




Photos 13-24: (13) Microcystis wesenbergii: (14) Microcystis aff. wesenbergii,

(15) Snowella littoralis; (16) Arthrospira aff. maxima; (17) Geitlerinema unigranulatum;
(18) Geitlerinema splendidum; (19) Limnothrix aff. planctonica; (20) Oscillatoria princeps;
(21) Oscillatoria sancta; (22) Phormidium amoenum; (23-24) Phormidium formosum.

14
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ORDER OSCILLATORIALES

Key to the Genera of the Oscillatoriales

la. Trichome division without necridic cells; cells in trichomes mostly longer than wide

................................................................................................................ 2
1b. Trichome division with the aid of necridic cells: cells in trichomes generally shorter than
WIS OF IH0-THAMISHTE wuonnonss s5 150 samnsmasss s o nx s swn.snmmmamnnn s o o o 8 3 mmomisammwmmren s o + 4 wmimrssmsse s 475 5.1 3

2a. Several trichomes within a sheath closed at the apex (heteropolar filaments); trichomes

IMMOILE ..o, Schizothrix
2b. Trichomes rarely within a sheath; if present, isopolar and never more than one trichome per
Sheath ... (Pseudanabaenaceae) 4

3a. Cells more or less iso-diametric; cells grow to full size before the next division

........................................................................................... (Phormidiaceae) 5
3b. Cells discoid; much shorter than wide; cell division and formation of transverse cell walls
0CCUrS IN TAPId SEQUETICE ....veteinieet ettt ettt eee et ee e eeeenes (Oscillatoriaceae) 6

4a. Epiphytic forms; filaments solitary, waved, 1.5-12 :mwide ........................... Leibleinia

4b. Not epiphytic, filaments generally NarroW .................ccooveiuiuieeinieei e 7
Sa. Trichomes with regularly spiralled coils; sheaths absent ...................ccovvviinineeninn... 8
5b. Trichomes straight or flexuous, not spirally coiled ................cooouvimmieuniniiiniiaenann, 9
6a. False branching lacking, MOtIe ..............oouitiiniiiiiiiii e 10
6b. False branching present, non-motile ..................coooviiniiiiiiiniiinieeeen. . Plectonema

7a. Trichomes with fine but distinct sheaths often extending beyond the trichome at both ends,

gas vesicles 1aCKing ...........ooiiiiiiiiiiii Planktolyngbya
7b. Trichomes generally without distinct sheaths; gas vesicles present or absent.................. 11
8a. Trichomes with distinct cross-walls ...............ccooiuiiiieiininiieiiiiee e, Arthrospira
8b. Trichomes with indistinct cross-wallS ..............ccooouieniniineeeie e, Spirulina
9a. Sheaths lacking; or if present containing only one trichome ................ccoveuiuneeeeenn.n. 12
9b. Sheaths present; more than one trichome inasheath .....................coovviiiinininnnnn ., 13
10a. Trichomes always with distinct sheaths ...................coooieiiiiinininiieinnn., Lyngbya
10b. Trichomes usually without sheaths ..................c.coooiiiiiiiniiiiii i, Oscillatoria
11a. Cells very distinctly constricted at cell walls....................cccoeeeenenn..., Pseudanabaena
11b. Cells not very distinctly constricted at cross-wallS.................ccoueeneenieneneinieieeeennan, 14
12a. Planktonic forms, containing gas VESICES ..............cceiuiiniininiiniiniiiieieeeeeen, 15
12b. Predominately mat-like forms attached to a submerged substrate; without gas vesicles
............................................................................................................... 16
13a. Sheaths lamellated; often numerous trichomes within a sheath .................. Hydrocoleum
13b. Sheaths not lamellated; few (2-4) trichomes within a sheath ...................... Microcoleus
14a. Gas vesicles present; trichomes SOItArY................ovvvenieieinieeiineiieeenaenen, Limnothrix



14b. Gas vesicles absent; trichomes in clusters or mats but rarely solitary............ Geitlerinema

15a. Trichomes deeply constricted at cross-walls; often forming fasciculated bundles

.............................................................................................. Trichodesmium
15b. Trichomes solitary; only slightly constricted at the cross-walls .................. Planktothrix
16a. Plant mass with erect tufts; sheaths obligatory ...............ccoeviiiiiniiiinininnnn. Symploca
16b. Plant mass without erect tufts .............c.oooiiiiiiiiii e 17
17a. Mat-like thallus ; sheaths and false-branching may be present.................... Phormidium
17b. Solitary trichomes or fine mats; cells often with prominent granules or “alveolar” in
appearance; cells virtually colourless but capable of chromatic adaption............... Tychonema
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Common taxa of the Oscillatoriales

Genus Arthrospira Stizenberger

Planktonic or benthic, some species forming dense water blooms. Trichomes, cylindrical,
motile, solitary or in fine mats, regularly spirally coiled; sheaths rarely present; with or without
gas vesicles, uniformly broad or briefly tapering toward the apex, transverse walls distinct, cells
more or less iso-diametric, sometimes granulate; apical cell broadly rounded, calyptra present in
some species; false branching lacking.

ChecKklist of Common Taxa
Arthrospira aff. maxima Setchell & Gardner (P, Bl, O) (NSW, Vic, SA, Qld) Photo 16, Fig. 3

Arthrospira aff. maxima Setchell & Gardner

Description: Trichomes solitary, not constricted or tapering, 4.5-6.5 um broad, with gas
vesicles, regularly and loosely spirally coiled. Spiral windings uniformly broad, 20-37.5 pm
broad, 30-65 pm between windings; vegetative cells discoid, 1.5-3.5 pm long, usually less
than half as long as broad, cross-walls often indistinct. Terminal cells broadly rounded,
without a calyptra.

Genus Geitlerinema (Anagnostidis)

Benthic, tychoplanktonic or planktonic; motile trichomes in clusters or mats, rarely solitary;
sheaths absent; cells long, cylindrical without gas vesicles.

Checklist of Common Taxa
Geitlerinema unigranulatum (Singh) Komarek & Azevedo (Be, P, Bl, O) (SA, Qld) Photo 17
Geitlerinema splendidum (Gomont) Anagnostidis (Be, P, Bl, O) (SA, Qld) Photo 18

Key to the Common Species
la. Trichomes 2.0-2.7 um wide sharply tapering to apex; apical cell capitated; cells 3.7-7.0 pm

JOHAE:. .. . . cmreccncmsmcern « .27 2. mommmmemersmmern o .= # mmsmmcesiib 55145 45 § 45 BHEREREAGS § ¥ 55 3 5 SATSHSIERR 54 1 45 G. splendidum
1b. Straight to wavy trichomes 2.1-2.4 pm wide; apical cell cylindrical and rounded; cells 3.0
—9.0 um long with single granules at the cross walls.........................e G. unigranulatum

Genus Limnothrix Meffert

Planktonic, trichomes straight or slightly bent, solitary without sheaths, generally immotile,
cross-wall constrictions and cross-walls generally indistinct; cells long, cylindrical containing
polar or central gas vesicles, apical cells rounded or tapered, non-capitate, generally containing a
gas vesicle.

Checklist of Common Taxa
Limnothrix aff. planctonica (Van Goor) Meffert (P, Bl), (Cosmopolitan)
Photo 19

18



Limnothrix aff. planctonica (Van Goor) Meffert

Description: Trichomes more or less straight, constrictions and cross-walls indistinct, 1.2-2.0
pm broad, cells cylindrical, up to 9.5 pm long, cells sometimes contain small rounded polar gas
vesicles which are close to cross-walls, apical cells rounded, sometimes containing a polar gas
vesicle.

Note that care should be taken to differentiate between these temperate forms with gas vesicles
and tropical forms with granules that are more closely aligned to Geitlerenema unigranulatum.

Genus Oscillatoria Vaucher

Mostly benthic forms; filamentous, either solitary or forming aggregated masses; generally
without a sheath, straight or entangled, without constrictions; clearly motile with a gliding or
oscillating movement; cells discoid, without gas vesicles, dividing in rapid multiple sequence
before reaching their original size, often with a row of granules on either side of the cross-
walls; apical cell rounded or swollen and capitate, sometimes calyptrate.

Checklist of Common Taxa
Oscillatoria princeps Vaucher (Be/P, O) (NSW, Vic, SA, Qld, NT) Photo 20
Oscillatoria sancta (Kiietz.) Gomont (Be/P, O) (Qld, SA) Photo 21

Key to the Common Species

la. Trichomes 22-50 pm broad; apical cell broadly rounded, slightly capitate, sometimes

calyptrate; cells 3.5-5 pm long, granulate...............oooiiiiii O. princeps
1b. Trichomes 18-20 pm broad, highly granular with darker lens shaped areas; cells 2-6 pm
long; apical cell broadly Tounded «:..cvcs ssissnmons s sensonsn s o sosmmuns soms wmmvene vnne O. sancta

Genus Phormidium Kiietzing

Mostly benthic; forming a mat-like thallus, trichomes cylindrical, straight, waved or irregularly
coiled, unconstricted or slightly constricted at the cross-walls, false branching lacking, clearly
motile by gliding, creeping or oscillating motion, cells more or less iso-diametric or shorter or
longer than broad, without gas vesicles, cells growing into more or less the original size before
the next division.

Checklist of Common taxa

Phormidium aff. amoenum (Kiietz.) Anagnostidis & Komarek (Be, 2T, O) (Qld, SA) Photo 22
Phormidium formosum (Bory ex Gom.) Anagnostidis and Komarek (Be, ?T, O) (Qld, SA)
Photos 23,24

Phormidium retzii (C. Agardh) Gomont (Be) (Qld) Photo 25

Key to the Common Species
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la. Trichome ends normally tapered, often curved or hooked at one or both ends; not
calyptrate or capitate; cells 4.4-6.5 pm broad; 5-7.5 pum long; V cell wall
COMSITICTIONS . ..ttt ettt ettt et et e e ee e e e e e e e ns P. formosum
Ib. Trichomes briefly attenuated and often hooked at the apices; often capitate dome or cone
shaped, sheaths not apparent; cells more or less isodiametric or slightly shorter than broad;
55 —8.5 pum broad, 2.5-8.5 pm long; clearly granulated either side of the cross
WallS. .o P. amoenum
lc. Trichomes cylindrical; not capitate or calyptrate; V fine hyaline sheath; cells 5.6 —6.2 pm
broad, 3.5-3.8 pm long; apical cell flatly rounded; cell content green to bluish-green often
With Small Granules...........o.oniiinii e P. retzii

Genus Planktothrix Anagnostidis & Komarek

Planktonic; trichomes cylindrical, straight or slightly flexuous, solitary, isopolar, without false
branching, slightly constricted or unconstricted at the cross-walls, slightly tapering or not
tapering toward the apices, sheaths rarely present; Cells slightly shorter than wide or iso-
diametric, rarely longer than wide, containing gas vesicles, terminal cells occasionally with
thickened outer walls or calyptra when fully developed.

Checklist of Common Taxa

Planktothrix agardhii (Gom.) Anagnostidis & Komarek 1988 (P, BIl, ?T, O) (Qld, Vic)
Photo 26

Planktothrix mougeotii (Kiietz. ex Forti) Anagnostidis & Komarek 1988 (P, Bl) (Qld, NSW,
Vic, SA) Photo 27, Fig. 4

Planktothrix perornata f. attenuata (Skuja) Anagnostidis & Komarek 1988 (P, Bl, O) (SA, Vic,
NSW, QId) Photo 28, Fig. 4

Planktothrix raciborskii (Woloszynska) Anagnostidis & Komarek 1988 (P, Bl) (Qld) Photo 29
Planktothrix aff. planctonica (Elenk.) Anagnostidis & Komarek 1988 (P, Bl) (NSW, Vic, SA,
Qld) Photo 30, Fig. 4

Key to the Common Species

la. Trichomes less than 8 pm broad ..............oooiiiiiiiii e 2
1b. Trichomes greater than 8 pmbroad .............co.ooeiiiiiiiiiii e 3

2a. Trichomes 4.5-5 pum broad, straight, not constricted, often tapered toward the apices; apical
cell rounded or bluntly conical, sometimes capitate, rarely with calyptra; cells 2.5-3 pm long

..................................................................................................... P. agardhii
2b. Trichomes 4.5-6.0 pm broad, straight, not constricted, not tapering towards the apices; apical
cells undifferentiated; cells 2-4 pm IONg ..........oovviiieiniiiii e, P. mougeotii

3a. Trichomes 9.5-10.5 pm broad; not constricted at the cross-walls; cells shorter than broad,
2.5-5.0 pm long; apical cell characteristically conical...................................... P. raciborskii
3b. Apical cell NOt CONICAL. ........cuueuiinitiiiii e, 4

4a. Trichomes 9-11 pm broad, generally attenuated and curved at one or both apices; blackish in
colour, slightly constricted at the cross-walls; cells shorter than broad, 2.5-5.0 pm long; apical
cell hemispherical at the tapered end or flatly rounded at the non-tapered end, not capitate or
DOLSITEIE ox s 2 5 s £ £ 6 3 eeasnaias 1§ § 5 § 5 L ERORHIAEARAA 1 1 & E BRSO i P. perornata f. attenuata



4b. Trichomes 12-16.5 pm broad, uniformly broad, not attenuated or curved at the apices;
blackish in colour, not constricted at the cross-walls; cells much shorter than wide, 1.5-3.5 um
long; apical cell flatly rounded, sometimes with a thickened membrane......... P. aff. planctonica

Genus Planktolyngbya Anagnostidis & Komarek

Planktonic, trichomes cylindrical, solitary, immotile, straight or irregularly to regularly coiled,
narrow in breadth, surrounded by a fine but distinct mucilaginous sheath, false branching occurs
rarely; cells isodiametric or longer than broad, constrictions at the cross-walls present but
indistinct, gas vesicles not present, cells growing to the original size before the next division,
reproduction by the disintergration of trichomes without the formation of necridic cells.

Checklist of Common Taxa

Planktolyngbya subtilis (W.West) Anagnostidis & Komarek (P, BL, T?) (SA, Vic, NSW, Qld)
Photo 31, Fig. 5

Planktolyngbya aff. contorta (Lemm.) Anagnostidis & Komarek (P, Bl) (SA, Vic, NSW, Qld)
Photo 32, Fig. 5

Key to the Common Species

la Trichomes straight, 1.0-1.5 um broad, cells 3.0-7.5 pm long, slightly constricted at the cross-
WAL ¢ 65 5500mmm000355 5555 500 mmmemrmmsmssmonre 4o # 5 4 2.4 sommimmmsmm 5 5. o = = mAOHRRRCERORIORS = £ 5 1 8 SiRSEN 4 8 0B P. subtilis
1b. Trichomes loosely coiled or sigmoidal, 0.8-1.2 um broad; breadth of coils 9-14 um and
distance between coils 15-30 um; cells cylindrical, 1.0-3.5 pm long, slightly constricted at the
CTOSS-WaLLS ...ttt e P. aff. contorta

Genus Pseudanabaena Lauterborn

Planktonic or benthic; trichomes solitary or aggregated in fine mats of tangled trichomes; firm
sheaths lacking, fine thin diffluent mucilaginous sheaths rarely occur in some genera, without
true or false branching; motilility by gliding or trembling; cells iso-diametric or mainly longer
than wide, clearly constricted at the cross-walls, appearing to be separated by ‘hyaline gelatinous
bridges’; terminal cells sometimes lightly attenuated at the apex, without calyptra, sometimes
with characteristic apical protrusions, cells with or without gas vesicles, but localised when
present at the poles or in the centre of cells.

Checklist of the Common Taxa
Pseudanabaena galeata Bocher (P, Bl, T?, O) (SA, NSW, Vic) Photo 33, Fig. 6
Pseudanabaena limnetica (Lemm.) Komarek (P, Bl, O) (SA, NSW, Vic, Qld) Photo 34, Fig. 6

Key to the Common Species

la. Planktonic; trichomes solitary, straight or flexuous, not attenuated, without a sheath, 1.5-2.2
um broad; cells short cylindrical, 3.5-7.5 pm long, clearly constricted at the cross-walls;
appearing to be separated from one another, refractive gas vesicles at the ends of cells including
the apical Cell ......c.ouini i P. galeata



1b. Planktonic; trichomes solitary, straight or flexuous, not attenuated, without a sheath, 1.2-2.0
um broad, constricted at the cell-walls, but cells abutting; cells cylindrical but rounded at the

edges, 4.5-7.0 um long, gas vesicles not present; apical cell slightly rounded at the apex
P. limnetica

Genus Plectonema Thuret

Solitary or in aggregated woolly mats; trichomes cylindrical, uniformly broad throughout,
constricted at the cross-walls; falsely branched trichomes arising singly or in pairs; enclosed
by a firm distinct sheath; no heterocytes; no gas vesicles; cells discoid or barrel shaped;
apices usually not capitate.

Checkjlist of Common Taxa
Plectonema wollei Farlow (Be/P, T), (Qld) Photos 35,36
Plectonema tomasinianum (Kiietz.) Bornet (Be/P) (Qld)

Key to the Common Species

la. Plant mass dark greenish-brown or blue-green in colour; filaments 12-22 um broad; sheaths
2-3 :m broad; false branching common; trichomes constricted at the cross-walls; cells 10-20 pm
long, 5-10 pmM broad. ..........ccouiiiiiiiiiiiiii P. tomasinianum
1b. Plant mass a greenish-black woolly mat of entangled filaments; filaments 30-48 um wide,
often without a sheath; false branching uncommon; trichomes not or slightly constricted at the

cross-walls; hormogonia common; cells discoid, 4-12 :m long, 30-48 pm broad
...................................................................................................... P. wollei

Genus Trichodesmium Ehrenberg

Planktonic; trichomes cylindrical, straight or curved, laterally joined forming free-floating
fasciculated colonies joined by diffluent mucilage, but not enclosed by a gelatinous sheath,
slight gliding motility, without false branching, constricted at the cross-walls; uniformly broad
or slightly tapering toward the apices, Cells more or less isodiametric containing gas vesicles,
apical cell undifferentiated or rounded and slightly capitate.

Checklist of the Common Taxa
Trichodesmium iwanoffianum Nygaard (P, Bl) (SA, Vic, NSW, QIld) Photo 37, Fig. 3

Trichodesmium iwanoffianum Nygaard

Description Trichomes mostly solitary and only occasionally observed in parallel fasciculated
colonies, straight or slightly curved, 4.0-10.5 um broad, uniformly broad or slightly tapering
toward the apices, distinctly constricted at the cross-walls, gelatinous sheath not apparent. Cells
discoid to compressed spherical or barrel-shaped, 1.3-5.0 um long, apical cell rounded and
rarely longer than wide, without a calyptra and not capitate.
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Genus Tychonema Anagnostis & Komarek

Trichomes solitary or in fine mats; pale greyish-pink, purplish, reddish or dirty olive-green,
benthic, tychoplanktic or planktic, cylindrical, 2-16 microns broad, mostly without sheaths,
reduced motility, without false branching, unconstricted at the cross-walls, straight or slightly
curved and uniformly broad. Cells more or less iso-diametric, without gas vesicles
(aerotypes), but often with prominent granules inside the cells; cells virtually colourless, but
capable of chromatic adaptation; “alveolar” in appearance with specially oriented thylakoids.
Apical cells rounded, sometimes with thickened cell walls or narrow calyptras. Reproduction
by disintegration of trichomes at necridic cells.

Checklist of the Common Taxa
Tychonema bornetti (Zukal) Anagnostidis & Komarek (Be, O, T) (ACT, SA, Qld) Photos

38,39.
Tychonema bornetti (Zukal) Anagnostidis & Komarek

Description: Trichomes aggregated in a mat-like thallus, olive-green to brown in colour;
attached to the sediments in the littoral margins of lakes. Trichomes straight or slightly
curved, cylindrical, uniformly broad, mucilaginous sheaths not apparent; approximately 10
microns broad, not constricted at the cross-walls. Cells more or less colourless, 3.5-6.5
microns long depending on state of cell division, mostly one third to two thirds as long as
broad; often granulated at the cross-walls. Apical cells widely rounded, hemispherical or flat-
rounded.
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Photos 25-36: (25) Phormidium retzii: (26) Planktothrix agardhii; (27) Planktothrix mougeotii;
(28) Planktothrix perornata f. attenuata; (29) Planktothrix raciborskii,

(30) Planktothrix aff. planctonica; (31) Planktolyngbya subtilis; (32) Planktolyngbya aff. contorta;
(33) Pseudanabaena galeata; (34) Pseudanabaena limnetica; (35-36) Plectonema wollei.
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Photos 37-47: (37) Trichodesmium iwanoffianum: (38-39) Tychonema bornetii;

(40) Anabaena affinis; (41) Anabaena aphanizomenioides.; (42) Anabaena bergii var. limnetica:
(43-44) Anabaena flos-aquae f. flos-aquae; (45-46) Anabaena circinalis;

(47) Anabaena inequalis.

28




Figure 6

Pseudanabaena
limnetica

S Pseudanabaena
i galeata

29



ORDER NOSTOCALES

Key to the genera of the Nostocales

la. Trichomes predominately 1SOPOIar ............ocvviuiuiiiiiiii e 2
1b. Trichomes REterOPOIAT ......cueuitinit et 3
2a Trichomes without false DIAnehing . ... s sesemonmernnsasassssss sompmmevnnrs s powes - (Nostocaceae) 4
2b. Trichomes with false branching, originating between vegetative cells; false branches arising
T THBILE , sovvuewossrcere o 6 0 32 0 osomommoion s s + 80 85 smsosmmmepmmmrnent 65545 4 8 SHAHEEF 55 85 § 5 S50/ STRMEN £ 5 4§ SRS Scytonema

3a. Trichomes tapering from a basal heterocyst at one end to an apical hair at the other

............................................................................................. (Rivulariaceae) 5
3b. Trichomes rounded, widened, or narrowed at terminal parts; apical cell rounded
......................................................................................... (Microchaetaceae) 6
Aa. HeteroCytes BDBBIT ... ... commwmmvmen e nsaenn smmmmmmmmmns s o 5o vmn » w6058 €54 55 43 b 04169091978 55 & 3958 7
VI S (15 (010 4 (o0 1) (ol | APPSR PP 8
54. Trichotnes solitary of Fow tOZBLIRr . .. c wasswuming s vess s bmumiveis ss o1 s Brnwwamomsiivs o ie Calothrix
5b. Trichoftics arfanged 10 6 COLOTIY . «ssorsmmussssssssssssommamesos o555 15 Foameramans s psssrs s errsasrs s 9
6a. False branching rare; sheaths Narrow ............ooiiiiiiiiii i 10
6b. False branching obligatory; sheathsup to twice wider than trichomes ........................ 11

7a. Trichomes may be attenuated at one or both ends; akinetes solitary or in series

............................................................................... Cylindrospermopsis (in part)

7b. Trichomes distinctly tapered at both ends................ooooiiii Raphidiopsis
(in part, variation also consistent with Cylindrospermopsis)

8a. Trichomes without intercalary heteroCytes ...........oveeiiiiiiiiiiiiiiiiiiiiien 12

8b. Trichotries with. ititerealary BElErOCYIES . ousscsss s ssmeswnnnnsrs sss swammmms » 33 srmammuensws s v s ov 13

9a. Spherical colonies with radially arranged trichomes; akinetes present ............ Gloeotrichia

9b. Colonies not spherical; akinetes absent .............oooivuiiiiiii i 14
1048, Trichomes vl WAdSHET S008 s umsnce 55551 5 sosenmmesmnns sermamerss s ry v s mes Camptylonemopsis

10b. Trichotities EPIRATCHE] .. coocvssssssuesssmsmmmmmsnnsis s somonnss s rrs rmsmmenmens oo xs s awwss Microchaete
11a. One trichome within a sheath ............ccooooiiiiii i Tolypothrix

11b. Generally more than one trichome within a sheath, mainly at the bases ...... Coleodesmium

12a. Heterocytes elongated and conical at one or both ends; or if absent, trichomes attenuated at

one or BOoth BIAS ......occmens sommenmmnmans 3585 55 sasasammns see i s § 5 5 SPSaHERENS Cylindrospermopsis
(in part)

12b. Heterocytes spherical or ovate; trichomes not attenuated ................ccccooiiiiiinnn 15
134, Tintercalary Beterocyies In Pairs cssessmsass ss vy s s snmvwones sxmmamner s vrse Anabaenopsis (in part)
13b. Intercalary hetetoeytes SOMUATY ... us 55 s sommmmsunis v su s s snsmmonn 535 28 vwwws 0 532 s wmomuamases 16
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14a. Fasciculate colonies with sheaths that are thin, firm, slightly lamellated and sometimes

widened at the end; profuse false branching ......................coviviiiniiniiinine, Dichothrix
14b. Hemispherical colonies; trichomes with their own sheaths and arranged in parallel,
perpendicularly oriented to the SUbStrate ..................ccoeviiniiieniiiiiieeieen. ., Rivularia
15a. Akinetes adjacent to terminal heterocytes; cells without gas vesicles ..... Cylindrospermum

15b. Akinetes not adjacent to terminal heterocytes; cells with gas vesicles
Anabaenopsis (in part)

16a. Akinetes developed apo-heterocytically ...............co.viuiuieieiieie e 17
16b. Akinetes developed para-heteroCytically .................ccuoiueeeeeseee e, 18
17a. Discoid vegetative cells much broader than long ..................ccccoveviieiin.... Nodularia
17b. Vegetative cells spherical, barrel-shaped or cylindrical ...............coovieeieeieeieeiain... 19

18a. Trichomes more or less subsymmetric, especially in early stages of development; terminal

cell often elongated and hyaline ..................oooiiiiiiiiniisei e, Aphanizomenon
18b. Trichomes with a typical metameric structure; apical cell generally undifferentiated ..... 20

19a. Solitary trichomes enclosed within a distinct, firm sheath .............................. Aulosira
19b. Colony of tangled trichomes enclosed within thick mucilagous matrix ................ Nostoc

20a. Solitary trichomes or colonies embedded in a diffluent mucilage; trichomes straight,

spirally coiled or irregularly contorted .................oouioiiuiinieiiie e Anabaena
20b. Macroscopic cylindrical and tube-like gelatinous colonies; trichomes generally straight and

parallel to each Other ........ ..o, Wollea

31




Common Taxa of the Nostocales

Genus Anabaena Bory

Planktonic or attached to submerged substrates. Trichomes solitary or aggregated in floccose
masses or united in a thin mucilaginous stratum; straight, flexuous, circinate, spirally coiled or
irregularly twisted; uniformly broad or slightly attenuated; mucilaginous sheath sometimes
present, usually inconspicuous. Vegetative cells spherical, ellipsoidal, barrel-shaped, quadrate or
cylindrical; with or without gas vesicles. Heterocytes intercalary; spherical to cylindrical in
shape. Akinetes spherical to cylindrical in shape, adjacent to or developing distant from the
heterocytes, solitary or in series.

Checklist of Common Taxa

Anabaena affinis Lemmermann (P, Bl, B, T?) (SA, Vic, Qld) Photo 40, Fig. 7

Anabaena aphanizomenioides Forti (P, Bl) (NSW, Vic, SA, Qld, NT) Photo 41, Fig. 7
Anabaena bergii var. limnetica Couté & Preisig (P, Bl, T?) (SA, NSW, Vic, Qld), Photo 42,
Fig. 7

Anabaena circinalis Rabenhorst (P, Bl, T, O) (NSW, Vic, SA, Qld, NT, WA, Tas) Photos
45,46, Fig.8

Anabaena flos-aquae f. flos-aquae (Lyngb.) Komarek (P, Bl) (NSW, Vie, SA, Qld) Photos
43,44, Fig. 8

Anabaena inaequalis (Kiietz.) Bornet & Flahault (P, Bl) (SA, Vic, NSW, QId) Photo 47, Fig. 7
Anabaena oscillarioides Bory (B) (NSW, Vic, SA, Qld) Photos 48,49

Anabaena planktonica Brunnthaler (P, Bl, O) (SA, NSW, Vic, Qld, NT) Photo 50, Fig. 7
Anabaena smithii (Komarek) M. Watanabe (P, Bl, O) (SA, NSW, Vic, Qld) Photo 51, Fig. 7
Anabaena crassa (Lemm.) Komarkova-Legnerova & Cronberg (P, Bl, O) (SA, Vie, NSW,
Qld) Photo 52, Fig. 8

Anabaena spiroides f. spiroides (Elenk.) Komarek (P, Bl, T?) (SA, NSW, Vic, Qld) Photos
54,55, Fig. 8

Anabaena sp. nova (P, Bl) (SA, NSW, Vic, Qld) Photos 56,57, Fig. 8

Anabaena spiroides var. minima Nygaard (P, B1?) (SA) Photo 53, Fig. 8

Anabaena perturbata var. tumida (Nyg.) Cronberg & Komarek (P, Bl) (NSW, SA, Vic) Photos
58,59, Fig. 8

Anabaena torulosa (Carm.) Lagerheim (Be, P, T?) (SA, Qld) Photo 60

Anabaena torulosa var. tenuis (Lemm.) Geitler (Be, P) (SA, Qld) Photo 61
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Key to the Common Species

la. Trichomes straight or slightly curved; apical cell often morphologically differentiated ........ 2
1b. Trichomes regularly or irregularly spiralled or coiled, or circinate, or irregularly twisted in an
entangled mass; cells with gas vesicles; apical cell undifferentiated...............cccccceeevvenn .. 10
2a. Trichomes 8 pm Or MOTe Broad .......c.e.eveviiiererceieree s een e e eeee e 3
2b. Trichomes less than 8 [m BrOad ...........oeveueueueueuiiicieeeeeeeete e ettt e 4

3a. Trichomes 8.5-12 pm broad surrounded by a broad hyaline mucilaginous envelope; darkly
pigmented; vegetative cells spherical or depressed globose, with gas vesicles; heterocytes
spherical; apical cells undifferentiated; akinetes oblong-ovate or oblong with conical ends,
remote from the NEtETOCYLES «uuuvercasiierosimmmmmmmnmnsesssnsnnmmmmonsnnessssenmossmues A. planktonica
3b. Identical to 3a, but akinetes spherical or broadly ovate. ............................... A. smithii

4a. Vegetative cells spherical or compressed at the poles, 4.5-6.0 um broad, with gas vesicles;
heterocytes spherical; akinetes ovate to oblong with rounded ends; either adjacent or remote
from heterocytes apical cells rounded or shortly conical; trichomes uniformly broad, with a

broad, hyaline mucilaginous envelope ................cccovevenieiniiiinineininineennnnn. A. affinis
4b. Vegetative cells NOt SPRETICAL .......c.ceurireeieiieieiieeie e e e e 5
5a. Akinetes adjacent to the heterocytes on either side ..............ccccocevviveveciccivccciccveee e 6
5b. Akinetes mostly remote from the heteroCytes. .....cceo.vvv v iviiiiceecceceeceeee e e e 7

6a. Cells quadrate or sub-spherical, 3-6 um broad, with gas vesicles; heterocytes spherical or
ovate; akinetes spherical or ovate, apical cells shortly rounded or elongate and club-shaped;
trichomes slightly attenuated .. e ceverienieinene e senee. Ao aphanizomenioides
6b. Cells without gas vesicles; akmetes not sphencal AU ||

7a. Akinetes broadly ovate, epispore dark brown; apical cells elongate, tapered and hyaline;
trichomes slightly attenuated; cells quadrate or sub-spherical, 5-6 um broad, with gas vesicles;
heterocytes spherical or ovate... e e .. Anabaena bergii var. limnetica

7b. Akinetes cylindrical, as broad or shghtly broader than the vegetative cells; often in series;
apical cells rounded; trichomes uniformly broad, cells barrel-shaped, 4-5.5 um broad with gas
vesicles; heterocytes spherical ........cccccocccvceeeivnciiiiiiiiiiiiiiiiiinenene e, Ao inaequalis

8a. Trichomes solitary, uniformly broad and usually short; vegetative cells short barrel-shaped,
4-5 um broad, clearly constricted; heterocytes spherical; akinetes oblong-ovate; apical cells
rounded or rounded conical ..o, A. oscillarioides

9a. Trichomes 4-7 pm broad, generally long and flexuous; cells barrel-shaped, 5-6 pm broad,
clearly constricted and separated by narrow connections; heterocytes spherical or ovate; akinetes
0bloNg-0vate O OBIONE . .....ovetiii e A. torulosa

9b. As for 8a, but trichomes 2.5-3.5 pm broad; cells and akinetes oblong to cylindrical
....................................................................................... A. torulosa var. tenuis

10a. Mature akinetes spherical to oval in shape; trichomes regularly spiralled ... e 11
10b. Mature akinetes oblong oval to cylindrical in shape; trichomes twisted, c1r01nate regularly
or irregularly spiralled ... .12
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11a. Mature akinetes spherical; adjacent to the heterocytes on one or both sides; trichomes
solitary, coils 20-30 pm broad and closely compacted; cells spherical, compressed at the poles,

5-6 pm broad, with gas vesicles; heterocytes spherical
.......................................................................................... Anabaena sp. nova
11b. Mature akinetes broadly oval, not spherical; remote from the heterocytes .................. 13

12a. Trichomes solitary but twisted and entangled; rarely coiled; vegetative cells spherical,
compressed at the poles; 4-5.5 um broad; akinetes cylindrical and reniform, remote from the

spherical heteroCytes ... ....ouuiuuiuiiiiiiiiii i A. flos-aquae 1. flos-aquae
12b. Trichomes circinate, flexuous, regularly or irregularly spiralled; vegetative cells greater
than 6 LM DIOAA .....c.ooveeiiuiieieiee e e et eee e e 14

13a. Vegetative cells approximately 4-5.5 pm broad, spherical or slightly longer than broad;
heterocytes  spherical; coils open, 15-25 pum  broad, trichomes  solitary
.................................................................................... A. spiroides var. minima
13b. Vegetative cells spherical, compressed at the poles, darkly pigmented, approximately 7-9
pum broad; heterocytes spherical; coils open, 30-50 um broad, trichomes solitary, enclosed in a
broad hyaline mucilaginous envelope ............. <eee-... A. spiroides {. spiroides

13c. Vegetative cells globose, compressed at the poles darkly plgmented approximately 9-12
um broad; heterocytes spherical; coils 55-90 pm broad; trichomes solitary, enclosed in a broad
hyaline mucilaginous eNVEIOPE ...........oouiuintint e e A. crassa

14a. Trichomes mostly circinate or flexuous or forming broad, open spiralled coils greater than
50 pm in diameter; vegetative cells spherical or compressed at the poles, 7-8.5 um broad;
heterocytes spherical; akinetes cylindrical, slightly curved and remote from the heterocytes
................................................................................................... A. circinalis
14b. Trichomes with compact spiralled coils 30-40 um in diameter, forming an entangled
aggregated mass enclosed in a common mucilaginous matrix; vegetative cells spherical or
slightly longer than broad, 7-9 pum broad; heterocytes spherical; akinetes cylindrical and
reniform, remote from the heterocytes..................cc..ceeeeeeen. ... A perturbata var. tumida
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Genus Anabaenopsis (Wolosz.) Miller

Planktonic; trichomes solitary; metameric in structure, mostly circinate, sigmoidal or spirally
coiled, seldom straight; generally with gas vesicles mucilaginous sheaths distinct and broad in
many taxa, lacking in others. Heterocytes terminal and intercalary, the latter in pairs and formed
by the unequal division of two adjoining vegetative cells; spherical or broadly ovate in shape.
Vegetative cells short to long barrel-shaped or cylindrical, generally constricted at the cross-
walls. Akinetes spherical to broadly ovate in shape, intercalary, solitary or in series, distant from
the heterocytes with para-heterocytic development, generally in the middle of the trichome.

Checklist of Common Taxa

Anabaenopsis arnoldii Aptekarj (P,Bl) (SA, NT) Photo 62, Fig. 9

Anabaenopsis elenkinii Miller (P,BI) (NSW, SA, Vic, Qld, WA) Photo 63, Fig. 9
Anabaenopsis tanganyikae (G.S. West) Woloszynska & Miller (P) (Bl) (SA, Qld) Photo 64,
Fig. 9

Key to the Common Species

la. Vegetative cells spherical, distinctly compressed at the poles, 8-10 um broad, with gas
vesicles; heterocytes spherical; akinetes broadly ovate, often in series; trichomes solitary,
constricted at the cross-walls, regularly coiled, coils 25-55 pm broad and closely compacted
A. arnoldii

2a. Vegetative cells barrel-shaped, as long as broad or longer, 5-7.5 um broad, with gas vesicles,
constrictions at the cross-walls distinct; heterocytes spherical to slightly ovate; akinetes ovate to
oblong-ovate, solitary or in series; trichomes solitary, shortly circinate, sometimes in spiral coils
OO W7 2) 1) 11 ) 1

2b. Vegetative cells cylindrical, 3-4 pm broad, with gas vesicles; heterocytes spherical to ovate,
rarely seen mid-trichome; akinetesoblong-ovate to cylindrical, solitary or in pairs; trichomes
solitary, short, loosely spiralled or circinate; spiral coils 15-20 pm in breadth, constrictions at the
cross-walls indiStinet .........coco..oiiiiiiiiiiiiiii . AL tanganyikae

Genus Aphanizomenon Morren

Planktonic; trichomes solitary or united in spindle-shaped bundles or parallel flakes, forming a
plate-like thallus in some taxa. Trichomes narrow, more or less straight or slightly bent; sub-
symmetric structure; generally with gas vesicles and without a gelatinous sheath; some taxa
attenuated at the apices, others uniformly broad. Apical cells often elongated and tapered and
hyaline in some taxa. Vegetative cells quadrate to cylindrical, cross-walls slightly constricted or
not constricted; heterocytes intercalary, ovate to cylindrical in shape and few (1-3) per trichome;
akinetes mostly cylindrical with flattened ends and solitary, but also in series, remote from the
heterocysts in most taxa, developing para-heterocytically.

Checklist of Common Taxa

Aphanizomenon gracile Lemmermann (P,Bl, O) (SA, Vic, NSW, Qld, NT) Photo 43, Fig. 65
Aphanizomenon issatschenkoi (Usacev) Proskina-Lavrenko (P,BI) (NSW, SA, Vic, Qld) Photo
44, Fig. 66

Aphanizomenon ovalisporum Forti (P,Bl, T) (Qld, SA) Photo 67,68

Aphanizomenon volzii (Lemmermann) Komarek (P/Be) (Qld) Photo 69
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Key to the Common Species

la. Trichomes solitary, distinctly attenuated with elongated, tapered or even hair-like apical cells
at one or both ends; vegetative cells cylindrical, 2.5-4 pm broad, with gas vesicles, narrowing
towards the apices; heterocytes sub-cylindrical; akinetes cylindrical, usually solitary and remote
from the heterocytes; cross-walls and constrictions at the cross-walls often indistinct
............................................................................................... A. issatschenkoi

1b. Trichomes slightly attenuated, but apical cells not distinctly elongated, tapered or hair-like

2a. Akinetes always adjacent to the heterocytes; oval-shaped; cells rectangular, 4-4.5 um broad,
without gas vesicles; heterocytes sub-cylindrical; trichomes normally in fascicles, attached to
aquatic vegetation; constricted at the cross-walls ............ccooooiiiiiiiiiiii A. volzii

2b. Akinetes mostly distant from the WeferOTYES cousssvssssvsessssssmmnanmsssssesssssossnmnssssssssss 3

3a. Akinetes oval to sub-spherical; apical cell bluntly rounded ; vegetative cells cylindrical, 2.5-
4 pm broad, with gas vesicles; heterocytes spherical or sub-spherical; trichomes solitary, slightly
attenuated, constricted at the cross-walls ...........c.oooiiiiiiiiiiiiiii A. ovalisporum

3b. Akinetes long cylindrical often with a collar-like extension at each end over the adjacent
vegetative cell; apical cell rounded or club-shaped; vegetative cells quadrate to rectangular, 2.5-
5.5 um broad, with gas vesicles; heterocytes ovate to subcylindrical; trichomes solitary, slightly
AHEIUALEA . ...ttt A. gracile
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Genus Cylindrospermopsis Seenaya & Subba Raju

Planktonic; trichomes solitary, straight, slightly curved or spirally coiled, sub-symmetric
structure; gas vesicles present; mucilaginous envelope absent. Heterocytes conical or long ovoid
in shape, always terminal at one or both ends of the trichome developing from asymmetric
division of the apical cell; the ends of the trichome attenuated when heterocytes not present;
vegetative cells cylindrical with little or no constriction at the cross-walls; akinetes cylindrical or
oblong-ovate, solitary or in pairs, intercalary, generally near to but remote from the heterocytes
with para-heterocytic development.

Checklist of Common Taxa
Cylindrospermopsis raciborskii (Wolosz.) Seenaya & Subba Raju (P, Bl, T) (Qld, NSW, Vic,
SA, WA) Photos 71-80.

Cylindrospermopsis raciborskii (Wolosz.) Seenaya & Subba Raju

Description: Trichomes solitary, straight.or open coiled forms, the latter often sigmoidal, often
attenuated at the apices if heterocytes absent; gas vesicles present; mucilaginous sheath not
evident. Spiral coils 15-30 pm in breadth, distance between spiral windings 20-35 um.
Vegetative cells quadrate to cylindrical; not constricted or slightly constricted at the cross-walls;
cross-walls often indistinct; length 2.0-8.5 pm, breadth 2.5-4.0 um; heterocytes elongated and
tapered to a narrowed point or roundly conical; generally without a pronounced curvature,
length 3.5-10.5 um, breadth 2.5-4.0 um; akinetes oblong-ovate to cylindrical and rounded at the
ends with curved margins in coiled trichomes; length 7.5-16.0 pm, breadth 3.5-4.5 pm, solitary
or in series, near to one end; either remote from or adjacent to the terminal heterocyte.

Within the reported morphological variability of C. raciborskii exists highly coiled forms that
compare closely with C. philippinensis Taylor.
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Genus Cylindrospermum Kiietzing

Trichomes straight, curved or loosely entangled, surrounded by a soft film of mucilage;
forming an expanded mass of indefinite shape on submerged substrates; trichomes
unbranched, symmetric with ovate or ellipsoid heterocytes at one or both ends of the
trichome; akinetes ovate, ellipsoid or sub-cylindric, adjoining the terminal heterocytes and
enclosed by a thick sheath; vegetative cells cylindric or barrel-shaped and constricted at the
cross-walls.

Checklist of Common Taxa
Cylindrospermum licheniforme (Bory) Kiietzing (Be/P, T?) (Qld) Photo 70

Cylindrospermum licheniforme (Bory) Kiietzing

Description: Plant mass mucilaginous, pale blue-green to brownish, quadrate to barrel shaped
vegetative cells, 3.5-7 pm broad, 4.5-8.5 pum long; gas vesicles absent; cross-walls constricted.
Heterocytes oblong, 7-8 pm broad, 7-12 pm long and adjacent to akinetes. Akinetes elliptical to
broadly elliptical, 10-14 pum broad, 20-43 um long, reddish-brown and granular at maturity.
Trichomes generally with heterocytes and akinetes at both ends and trichomes often circular.
Mostly growing attached to submerged substrates, but common in the plankton of shallow, clear
waters, or in surface waters of rivers following flooding.
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Genus Gloeotrichia Agardh

Planktonic or attached globose or hemi-spherical colonies composed of radiating asymmetric
trichomes, tapering from basal heterocytes to an apical hair; colonial mucilage gelatinous or
firm; trichomes enclosed by a gelatinous sheath distinct at the basal part of the trichome; false
branching rare; vegetative cells discoid to barrel-shaped at the base of trichomes, becoming
more cylindrical distally, with or without gas vesicles; solitary basal heterocytes oval-shaped
or globose, akinetes cylindrical, solitary, adjoining the heterocyte.

Checklist of Common Taxa
Gloeotrichia echinulata (J.E. Smith) P. Richter (Be/P,B, T) (Qld) Photo 81
Gloeotrichia raciborskii Woloszynska (Be/P,B) (Qld) Photos 82, 83

Key to the Common Species

la. Planktonic; thallus soft, spherical, 0.5 — 10 mm diameter. Trichomes tapering from a
spherical heterocyte to a long hair at the distal end 1-2 um broad; radially arranged; sheath fine
and colourless; vegetative cells cylindrical with gas vesicles; akinetes cylindrical with rounded
ends, straight or commonly bent 6-18 pm broad and 44-55 pm long.................. G. echinulata

1b. Thallus soft and gelatinous, green to brown colonies initially small, spherical and attached to
macrophytes, later floating and amorphous to 63 cm in length; trichomes with layered radial
structure, tapering from a spherical, basal heterocyte, 10-11 pm diameter; dull brown sheath at
base of the trichomes; vegetative cells barrel-shaped to sub-globose, 7.5-10 um broad, becoming
long cylindrical distally, apical hairs present in mature trichomes; akinetes long ellipsoidal, 38-
50 umlong and 11-15.5 pmbroad ..........cccooviviiiiiiiiiii e G. raciborskii
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Genus Nodularia Mertens

Planktonic or tychoplanktonic in aquatic environments; trichomes solitary or united in thin,
loose mucilaginous layers or clusters; straight, bent, flexuous or spirally coiled; not
differentiated at the apices; metameric in structure; usually with a colourless sheath closely
enveloping the trichome, sometimes becoming diffluent. Vegetative cells distinctly broader than
long and constricted at the cross-walls; heterocytes intercalary, similarly compressed; akinetes
solitary or more often in series, intercalary with apo-heterocytic development.

Checklist of Common Taxa
Nodularia spumigena Mertens ex Bornet & Flahault; emend. Nordin & Stein (P, Bl, T) (WA,
SA, Vic, NSW, Qld, NT) Photos 89,90, Fig. 12

Nodularia spumigena Mertens ex Bornet & Flahault

Description: Planktonic; trichomes solitary, long, straight or slightly curved or bent, uniformly
broad; constricted at the cell cross-walls; broad and distinct mucilaginous sheath in some
trichomes or very narrow and indistinct. Vegetative cells discoid, distinctly compressed, with
gas vesicles, length 2.0-4.5 um, breadth 7.0-12.0 pm; heterocytes intercalary, at regular intervals
along the trichome, subspherical or discoid, slightly longer than the vegetative cells; length 4.5-
6.0 um, breadth 7.5-11.5 um; akinetes intercalary; often in series epispore yellowish-brown in
colour at maturity; subspherical, broader than long; length 6.5-10.5 pm, breadth 11.0-13.0 pum;
Common in brackish water lagoons and estuaries.

Genus Nostoc Vaucher

Benthic; globose or irregularly lobed macroscopic colonies growing on submerged substrates;
composed of entangled trichomes enclosed in copious thick mucilage, which outwardly forms
a firm integument; trichomes moniliform, unbranched without basal-distal differentiation,
metameric structure; cells bead-like or barrel-shaped; heterocytes intercalary; akinetes either
solitary or in series, forming apo-heterocytically

Checklist of Common Taxa
Nostoc linckia (Roth) Bornet and Flahault (B/P, Bl, T) (Qld) Photos 84-87

Nostoc linckia (Roth) Bornet and Flahault

Description: Macroscopic blue-green to greenish-black colonies; trichomes densely and
closely entangled in copious mucilage. Vegetative cells are sub-globose or barrel-shaped, 3.5-
5 um in diameter, heterocytes sub-spherical, 6 pm long and 4.5 pm broad; akinetes globose,
6-9 um long and 5-7 um broad. Colonial formations are normally found in shallow clear
waters, especially in areas of organic enrichment or following flooding in rivers. Single
trichomes may occasionally be encountered within the phytoplankton of deeper river
channels and dams.
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Figure 8
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Figure 12
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Photos 48-57: (48-49) Anabaena oscillarioides: (50) Anabaena planktonica,
(51) Anabaena smithii; (52) Anabaena crassa; (53) Anabaena spiroides var. minima,
(54-55) Anabaena spiroides f. spiroides; (56-57) Anabaena sp.nova.
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Photos 58-68: (58-59) Anabaena perturbata var. tumida: (60) Anabaena torulosa;

(61) Anabaena torulosa var. tenuis; (62) Anabaenopsis arnoldii; (63) Anabaenopsis elenkinii,
(64) Anabaenopsis tanganyikae; (65) Aphanizomenon gracile; (66) Aphanizomenon issatschenkoi,
(67-68) Aphanizomenon ovalisporum.
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Photos 69-80: (69) Aphanizomenon volzii; (70) Cylindrospermum licheniforme: (71-80) Various
morphotypes of Cylindrospermopsis raciborskii. Note that the morphotype depicted in photo 71
has been associated with animal deaths and high toxicity.)
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Photos 81-92: (81) Gloeotrichia echinulata: (82-83) Gloeotrichia raciborskii; (84-87) Nostoc linckia:
(90) Nostoc sp. showing the thick mucilage characteristic of this genus; (89-90) Nodularia spumigena,
(91-92) Nostochopsis lobatus.
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ORDER STIGONEMATALES

Key to the genera of the Stigonematales

la. At least main branch of filaments multiseriate ..............cccooiieiiiiiiiiiiiiiiiii 2
1b. All branches of filaments UNISEIIAte ........ouueineeieiii i, 3
2a. Differentiation into main and secondary branches ...........c..coooeiiiiiiiiiiiiiiiiiiii., 4
2b. No differentiation into main and secondary branches; heterocytes intercalary or absent
...................................................................................................... Capsosira
3a. Heterocytes lateral or terminal at ends of short branches ........................... Nostochopsis
3b. Heterocytes intercalary or abSent ............ocvuvuiiriuintiiiniiiiiie e e 5
4a. Secondary branches multiseriate, heterocytes intercalary or absent .................. Stigonema
4. Secondary brafiches UniSEriate, BIECL ....ooo:c5:mssannsumsnssassss o5 phasmsmmnans 5855555 Fischerella
5a. Branching predominately lateral or reverse Y-shaped ................... (Mastigocladaceae) 6
5b. Branching predominately pseudodichotomous (V-shaped); branches attenuated towards the
S0 o an BPICALIEIE. . oo u1 5 55 sommmrmsunnn 15255 s smsmmameniss 5145 5 FeummenmEne s s Fos 13 § 3 Py Loefgrenia
ba. Branchifis IAteral GBLY . .. .. ..commree » o o ammmmasionmamainii inos sa s o s 5 § 5 Hapalosiphon
6b. Branching lateral or reverse Y-shaped ............cocoiiiiiiiiiiiiiiiiiiiii, Mastigocladus

Common Taxa of the Stigonematales
Genus Nostochopsis Wood em. Geitler

Benthic; thallus of erect filaments with soft sheaths arranged within a colonial mucilage to form
an expanded gelatinous mass; trichomes all uniseriate, irregularly branched, branches nearly
perpendicular to the main axes usually slightly tapered at the apices; vegetative cells barrel-
shaped; heterocytes lateral and terminal on greatly reduced side branches; akinetes rare.

Checklist of Common Taxa
Nostochopsis lobatus Wood em. Geitler (Be) (Qld) Photos 91,92

Nostochopsis lobatus Wood em. Geitler

Description: Macroscopic gelatinous masses on rocks in shallow water. Trichomes and
lateral branches uniseriate and constricted at the cross-walls. Cells of main axis cylindrical,
tending oval where lateral branching is more frequent, 5.5-8 um long, 3.5-5.5 pm broad.
Lateral branches composed of cylindrical cells, 5-7 pm in length, 2-3 pm broad. Apical cells
of lateral branches tapered or bluntly rounded. Heterocytes spherical or sub-spherical, 6-7.5
pum long, 5.5-7.0 um broad, attached laterally to the main axis or attached laterally on the
ends of short branches, 1-3 cells in length
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GLOSSARY

Akinete: a resting cell or spore produced from a vegetative cell, which develops a thick wall about a
concentrated reserve of food.

Amorphous: without definite shape.

Apical cell: the cell at the end of a trichome.

Apo-heterocytic: development of akinetes removed from heterocysts.

Attenuate: narrowed or tapered toward the ends.

Benthic: organisms attached or living on the bottom of an aquatic system.

Calyptra: a thickened covering at the end of a trichome.

Capitate: with a head-like swelling or enlargement at the apex.

Circinate: circular, rounded, coiled.

Clathrate: with intermittent spaces or openings

Colonial: a group of individuals, enclosed by a common sheath or joined together.
Confluent: merging into one another, as with soft mucilaginous sheaths which become intermingled.
Conical: shortly tapering to a fine point.

Constricted: pinched in or deeply incised.

Cross-walls: transverse walls between individual cells in a trichome

Cylindrical: elongate figure with parallel lateral margins and circular in cross-section

Cyanoprokaryote: photosynthetic microorganism that possess chlorophyll and produce oxygen during
photosynthesis. Also known as blue-green algae, cyanophytes or cyanobacteria.

Depressed globose: not quite spherical: flattened at the poles

Dichotomous: a forked division into two parts (Y shaped).

Diffluent: diverging.

Discoid: flattened plate circular in cross-section.

Ellipsoidal: elongate figure with convex lateral margins and rounded, narrowed ends.

Envelope: sheath or mass of mucilage which encloses a cell or colony.

Epispore: outer cell wall of an akinete.

Exocytes: cells which are the product of a particular mode of cell division in some cyanoprokaryotes.

False branching: a branch not formed by lateral cell division; lateral outgrowth initiated by cross-breakage of a
filament.

Family: a systematic classification for a group of organisms and consisting of one or more genera.

Fascicle: a bundle or cluster of filaments, more of less parallel.
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Fenestrate: with windows or openings between cells in a colony

Filament: a linear arrangement or thread of cells, together with the investing sheath.

Fission: division of a cell by splitting to form two, not necessarily equal parts; cell division without mitosis.
Flexuous: curved or wavy; not straight, firm of rigid.

Floccose, flocculent: loosely mattered or intermingled, cottony.

Forma: a systematic classification for organisms at the sub-specific level.

Fusiform: highly tapered at both ends, spindle shaped.

Gas vacuoles/pseudovacuoles: specialised intracellular organelles which contain hundreds of gas vesicles and
allow buoyancy regulation of cells within the water column.

Gelatinous: with mucilage.

Genus: a systematic classification for grouping organisms and consisting of one or more species.
Globose: rounded but not spherical.

Granulose: containing granules within the cytoplasm.

Heterocyte/heterocyst: an oxygen-excluding modified vegetative cell produced by some cyanobacteria
(Nostocales). These cells are the site of nitrogen fixation.

Hormocyte/hormocyst: a vegetative spore like body formed from a short section of a filament enclosed within
mucilage.

Heteropolar: asymmetric polarity.
Homogeneous: similar throughout; not granulose.

Hormogonia, hormogonia : a fragment of a filament broken away from a mature trichome; multicellular
reproductive structure.

Hyaline: colourless; translucent.

Iconotype: type specimen based on an illustration of photograph.
Intercalary: inserted between cells of a trichome rather than terminal or marginal.
Iso-diametric: equal diameters.

Isopolar: symmetric polarity.

Lamellate: layered.

Meristematic: cells with the ability to divide rapidly.
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