NARROW -BRANCHED RED ALGAE 5th EDITION

Red Algae. With some 800 species, many of which are endemic (found nowhere else), southern Australia is a major centre of dieetsilyder Classification is based on
detailed reproductive features. Many species unrelated reproductively have similar vedetatior shape, making identification very difficult if the technical
systematic literature is used.

This key Fortunately, we can use this apparent problem to advantamemon shapes or morphologies will allow you to sorhealgae directly into the level of Genus or
Family and so shortcut a systematic search through intricate and often unavailable reproductive features. The pictioedikey besrtificial way of starting the
search for a name. | tds designed to get you to a pasheeisdveréy idendfications. gr oup i n
Scale: the coin used as a scale is 24 mm or almost. 10 wide. Mi croscope i mages

This key isrestrictedto algae with
1 branches O 4 mm w
1 cylindrical (terete) branches, circular
in cross sectiompr those with
narrow,slightly compressed

branches, ovoid in cross section \‘s RN
1 forked, radial or irregular \\!§~5§;‘\'\ ~
branching patterns N \“\:i\}\‘-‘":w\ SN
andexcludes:- AR\

1 species witha structure based on a
single row of nak
uniseriateand filamentous (thread
like) algae. (Figs 1,)2These are

Master Keyo.

M those with limey or calcified
inflexible outer coatingshat may
be stony or havinted branches
such aslania(Figs 3, 4.
Seefsome common Cor a
algaebo

1 those withfeatheryo rfishBoned
(pinnate) branching pattermsth
broadaxes. (FigH-7).
Seefi f e a t h-leranghed rddlalgae

1  those where branches are pinched
into sections or segments (see Fig.
8). These are found iibeadlike
red algaeo

under the microscopexcludedrom this key. For related groups, see
Afilamentous réd al gae Master Key

coveredinthéi f i | amentous r& ‘?—'ic!;sgi 3:elﬁlatysiphonia delicataFilamentousconstructionis unfortunately only visible

o cr @ ST " Vil

Names follow Womersley (1998003) and Fig. 3 Jania verrucosawith limey, jointed U, ) o
common names come from Edgar branchesexcludedrom this key. For Fig. 4 :]oai‘;‘tlgtrjni)crraar:im:;f’cﬁl rélg(rﬁg(rintt?ﬂsshow
(2008) similar species, sees ome common ¢ ! " ]
Red Algaé key. For similar species, seeme
common Coralline Red Algde

Unavoidably, many steps in the key require

microscope investigation, including cross -~
sectionsand tissue squashetbranches. ‘-
-

\

Figs 5, 6 Spyridia squalidawith feathery branching, the Fig. 7. Grateloupia subpectinataith Fig. 8: Rhabdonia clavigera
filamentous constructioanly visible under the feathery branching.d¥ related groups with jointed branching.
microscope, andxcludedn this key. fer related Seefieathery, flatbranched red algae Ifor r(_-:lated groups see
groups seeéilamentousred algad fbeadlikereda | gae 0
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PICTURED KEY
la.plants slimyor with a limy, dustlike
coating (effervescing in acidyy
with thesurface faintly fuzzy
branchesvorm-like. Tissue
squashes show core of
microscopic, colourlesswisted
threads and surface (cortex) layers ¢
loosebunchesof small, outwardly
pointing cells. Figs9-12.
go tofiNe ma | i

5 if )\ (4
1b.plants not slimyalthough some may Figs 9, 16Helminthocladia dotyipressed specimens anc

have smootlsurfaces; branches soft, atissue squash showirlgewide coreof fine
leathery, gelatinous or gristly, ; 7
cylindrical (terete) or flattened, a
few coated in lime. fimicroscopic
threadsarepresenin tissue

squasheghencells of the surface
tissuegcortex) areightly held _
together ééécéépeéém

2a.cores seen in cross section consist W SR h A %YL PN
entirely or partly of,flr]e,,n]lcro::‘,cg)pl,c ) o G / 13N e T b5 g PE AR M
threads éééééeééééee S . ; i N
2b. cores in cross section contain maianlgs 11, 12 Liagora harveyanapressed specimens with characteristic chalky surface, isglia squash
: . y showinga narrow coreof fine threads and surface layerdadsebunches of outwardly
equatsided(parenchymatousiells pointing cells (The limey or chalkyleposits dissolved away during the staining process.)

. o
] - AP
’ )

3a.branche$ollow except where short
side branches, narrow at their base,
arise at right angles to main branche
(axes); surface layers often have
small, bright gland cells amongst v
larger cells ... ARt

3b.branches generally solid, core thread%
denseor well-spaced, surface layers % % \ o R . ;
with or withou.tb g D - N Py Sarar B S Wy

Figs 13, 14:Lomentaria monochlamydeturf on the West Beach, Adelaide marina wall, and

microscope view of surface cells

4a.plants form tangled turfs in the upper
subtidal. Spore patches, viewed
microscopically, point inwards. Figs

13-16. ....Lomentaria monochlamydea
Family: Lomentariaceae
(can be confused witBigartina brachiatg

seestep @& below).

4b.plants not foming tangled turfs.
Figs 1719. ....... see Fact Sheets for
otherLomentariaspp& Semnocarpapp

; 200 pm ;
Figs 15, 16:Lomentaria monochlamydesaection through the solid junction between a main and s

branch, hollow coreh(c), threadsfil med); section through a spore patch, spore cluste
pointing inwards

Figs 17, 18Lomentaria australis

Left, whole plant, right surface cells Figs 19, 20Semnocarpa corynephara

Above: part of plant,
Right, surface cells.
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5a.surface microscopic views show
rings (rosettes) of small cells around
|l arger ones . ...

5b.no cell rosettes, although bunches o
small cells below surface cells may
be visible........ccoovieiiici 7.

6a.plants red, branching forked
(dichotomous). Rosette cells

surround ballootike (utriculate) Figs 21 22 Scinai walisWhole plant and obli . ic surface view of roset d
cells. FigSZl, 2 1gs 21, .SCInala australis Ole plant and obligue mICroscopic surface view of rosettes an

L . some protruding balloeshaped (utriculate) cellsi €)
............................. Scinaia australis

Family: Galaxauraceae Womersley 199
recently merged with Scinaiac

6b.plants dark red, drying almost bla
branching radial, wiry, branches &
plantbase are tangled . Batio-
shaped cells absent. Figs2’

................. Antrocentrum nigresce
Family: Acrotylacee

Figs 2325: Antrocentrurmigrescens

Left:  oblique view of cell
rosettes and underlying
core threads.

Centre: plant tips, showing wiry
branching.

Right: tangled plant base.

7a.plants soft, bunches of droplet
shaped cells terminatore threads
andcan just beseerbeneatt6-sided,

colourless surface cellgBranches of
some plants may be pinched into segments)

Figs 2630.
............... Scinaid remaining spp
See individual species fact sheets
Family: Galaxauraceae Womersley 1994
recentlymerged withScinaiaceae
7b.plants tougher, surface cells not as

above éééééeééese

surface microscopic view edied cells

AT ‘L,;",.f‘_ v f'

Oblique cross section showing colourless surface agilg)(
core threadsn{ fil) some ending in droplethaped cells
(arrowed), better seen in the microscopic surface view a3 |5
right, where they have been focused through the overlyif_.
surface cells |

Fig. 28: Scinaia arborealis
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8a.plantsgrow in densetangledurfs

in the lover intertidal/upper subtidal

9a.branches cylindrical, tips pointed,
side branches short, spreading,
white-banded when fertile; cores
wide, consist of threadd-igs 31-33.

........................ Gigartina brachiata
Family: Gigartinaceae

(May grow intermingled with
Lomentaria monochlamydea
see step #4a, above)

9b. Branches flattened, branching
irregularly in 2 rows (pinnate),
some branches curved at tips.
Femalestructures (cystocarps)
embedded in shaqrspiny side
branches. Figs 3436
Sarcothalia insidiosa

Family: Gigartinaceae

Figs 3436: Sarcothalia insidiosa
Above, left:  whole plant

10a. cross sections shoanly fine
threadsin the cores of mature
branchegrefer to the example,

(o] 0] o011 (=) SRR
10b. cross sections of mature branches

show fine core threads and, in

addition, darge, prominent central

thread (refer to theexample
oppositg

11a. plants flatbranched (complanate),

fairly regularly forked

(dichotomous)tips usually rounded
12.

11b. plants radiallyor irregularly
branched, tips oftepointed

Figs 37, 38: Adelophycus corneus
Left: whole plant
Right: detail of branches with,
embedded, scattered spores ar
a slight constriction (arrowed)

Baldock, R.N

11,
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i~y . 4K
- — '” - ’v“‘l.’l‘ v““t‘:"':‘%‘&}?&
Figs 3133: Gigartina brachiata. BEPHALRL
Above, Eft: tangled mat from the upper subtidal
at West Beach, SA
Above, right: cross section, with wide core of
branched threads
Below, right:detail of dvergent side branches
andfertile white bandsn an underwater
image of plants amongst a flaladed Brown
alga. photo D. Muirhead

=

Right: curved branch tip (arrowed), female
reproductive organs (cyst, cystocarps) in
short side branches bearing spines

Centre: detail of irregular branching and
pointed branch ends

EXAMPLES

Left:

small, central mass of
equalsized threads
(bracketed)no large
central filament

Right:

cross section with
large central filament
(arrowed) in addition
to thinner threads
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12a. branches wrinkle on drying, some
have irregular constrictions; bright,
microscopicgland cellsare present
in the outer layers (cortex), spores
occur in scattered patchekigs 37,
38 previous page, Figs9340this
page

sz

€ é é é é é . Adelophycus corneus
Family: Nemastomataceae
12b. plants are leathery or soft, or almost . = ‘
slimy; bright, microscopic glands are N W SR e
absent Figs 39, 40: Adelophycus corneysross section of a slightly wrinkled branch atedail of the cortex with
..................................................... 13. bright gland cells (one arrowed)

13a. sexual plants are small, -BD mm
tall, and grow on the seagrass
Amphibolis Numerous microscopic
surface hairs with slightlgxpanded

tipsare presentaq even smaller,
inconspicuous, totally differedboking
encrusting plant produces spores and

completes the life cycle of this spec)as.

Figs41-45.

........................... Kraftia dichotoma
Family: Dumontiaceae

13b. sexual and sposproducing plants
are !arger' grow on rock Or other Figs 41, 42:Kraftia dichotoma
marine pl_ants. Surface hairs are Left: cross section through a blade edge Right: whole plant
absentor if present do not have
expanded tips ......ccccoeveveviineienen,
SLT *—v»‘jf‘&_}’/ £
SV ( f

Figs 4345: Kraftia dichotoma
Left: tissuesquash, displaced surface hairs (arrowedCentre: detail of surface hairs with expanded tips Right: sporangial plants on a sgeassstem
14a. plants naturally soft but may dry
firm, spores divided into eross
(cruciate) shape. Figs 48.

............................ Tsengia feredayae
Family: Nemastomataceae

14hb. plants more gristly, spores divided
into stacks of 4 (zonately) or into a
cross shape (cruciately)

Figs 4649: Tsengia feredayae

Below, far left: dried and hardened specimen

Above, left:  fresh, softer specimen

Above, right: tissuesquash. Inner core of loose
threads, outermost layer of fan
shaped bunches of small cells

Immediately left:
detail of outermost cells with one
cruciatelydivided spore (arrowed)
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15a. fresh branches cylindrical, soft,
somewhat slimy, press dry and flat
Severl to many (microscopic) tip
threadsvisible in tissue squashes
younger branches, bbecome
obscured bylevelopment ofurther
threadsn mature branches
Figs50-56
€ eéééeéééé .. Solieria?2spp

gotofAr eschou

15b. fresh branches tougdr firm,
concentrated mass of threaats
numerous threads in cross section
€ééeéeéeéeéé ... 16.

Left:  branch tip, many threads leading
away from several tip cells, yellow
threadsabsent

Right: fresh, soft cylindrical
branches in detail

Figs 5356: Solieria filiformis
Far left:branch tip, many
threads leading away
from several tip cells
Left:  whole plant

Solieria filiformis
Left:
Tissue squash from close to a tip,
with prominent core threads and
thinner side threads visible
Right:
Partial cross section, scattered fin
threads ane@quaisided outer cells
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16a.

16b.

17a.

17b.

Figs 6165: Acrotylus australis

Above:

Above, centre:

Above,right:

Below, right:

Below, far right:

branches fine, thinyiry, about 1
mm thick; small central patch of fine Figs 5760: Sarconema filiforme
threads seen in cross sections of
branchesTufts of hairs occur in
small pits.Plants uncommon.
Figs57-60

sz

é é é é é Sarconema filiforme
go tofAreschougiacear
not as above; plants commoner,
branches thicker, > 1 mm wide

7

ééééeeééeceeée. e 17

0 Right: 4
n U\?v%ogpﬁgn S, many upright axes
arising fromclumped bases

spores in swollen
(nemathecia) at branch tips, divided
into stacks of 4 (zonate). Numerous
extra side branches (adventitious
branches) may arise in some plant:
Figs61-65.

sz 7z oz

€ é é é é é & Acrotylus australis
goton Acr oty
spores not as above. Branching
usually regularly forkedSpores
formed in patches amongst hais (
chains of small cells divided in a coss
pattern (cruciate). Figs 68). (next
page
€ é é é é é . Polyopesonstrictus
......................................... R. tenuis

gotoi Hal y mer
(a third speciesR. tasmanicu®ias numerous

Below
cross section of outer parts, detail of a ha

tuft in a pit /

short, radial side branches arounds and Above . )
has been excluded from this key) cross section, central mass of fine thread
(bracketed)

equalsided cells elsewhere

plant with extra (adventitious) branches
(bracketted)

whole plant

cross section of outer layer, stacks of 4 spores
(zonate sporangia, arrowed),

detail of flattened (dried) dichotomous tips

preserved (bleached) branch tips with spores in
nemathecia (arrowed)

Baldock, R.N. (2@5). Narrowbranche red algaetth edition 22 pagesAlgae Revealed



Figs 6670: Polyopes tenuis
Left: cross section

. singlecells at tips. Cross sections of (et ' i g
youngbranches have a single central :
thread, cores of mature branches
have many thin threads, often also
thick yellow threads
Figs66-70.
€. . . . . . Rhabédhia coccinea

Family: Areschougiaceae
OtherRhabdonisspecies are jointed

. numerousthreads lead away from Figs 69.70: Polyopes constrictus
several, obscure tipells. Yellow Left, above: upper plant parts
threadsabsent Figs50-56 (page 6,
above)and 7175 on this page
Overlaps with stei5a, above

éééeéeée. .. &dliéria2spp
gotoi Ar eschou

with some cruciately divided spores
extruded

Figs 70, 71, opposite:
Rhabdonia coccinea
Two plants with
contrasting branching
patterns

250 pm

Figs 7274: Rhabdonia coccinea - .
Left: cross sectiomaturebranch, numerous Centre: cross sectigroungbranch Right: single tip cell, bright, thiek

core threads, bright, thiekalled central filament apparent walled yellow threads
yellow threads (arrowed) (arrowed)
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19a. branches cylindrical or flattened,
forked or with short side branches
basally narrow Inlengthwise
sectionr tissue squashes ybung
branches2-4 radiating threads arise
from each cell of a prominent central
thread. Figs 3-79.
.............................. Nizymenia3 spp
(Includes 2 spp und&tenocladian the Flora)
gotoi Ni zy meni
19b. in lengthwise sectionsr tissue
squashes ofoungbranches, a
central Iarge thread can be seen and lengthwise \_/iew_(righ_t) of a_dissected
producirg onediverging thread from ffrgzzlst?rfgdeggﬁ gﬁgigi pairs of
each of its cells. Later additional,
numerous threads obliterate this
pattern ........ccoceeveiieiiiiiii e, 20.

Fig. 77 (far Right):Nizymenia furcata

Figs 78, 79: Nizymenia conferta
Centre: detail of side branches
Above: cross section; prominent central
filament with 4 radiating arms

20a. plants dark redbrown, much
branched, forminglense mats
branches cylindr
0.3 mm wide. Fig80, 81.
.......................... Melanema dumosa

gotofi Ar eschout

20b. plants darkor light-red, main
branches distinct, cylindrical to
slightly flattened, 34 mm wide

‘ W -~ W" o e ]
RV T RS,

SN |
e

- 7

‘ i, Y e
. r 7~ ” V 4 :l’

21a. young branches obscurely jointed : ¥ ST T 3.5% HM

into long segmentsnluded in this key Figs 80, 81: Melanemaconferta turf and lengthwise view of a dissected central thread with a

becausalthoughsegments arpresent, they single thread emerging from each of its cells

aredifficult to ascertaip; cores of young

branches with sparse threads, later
threads are denser. Fig2 86.

.............. Erythroclonium angustatun

Family: Areschougiaceae

21b. not as above. FigZ®7 (next page)

.......................... AreschougiéB spp

gotoi Ar eschou

Figs 8286: Erythroclonium angustatum
Top: whole plant and branching patter
Bottom: microscopic features.

Far left: cross section, young branc
Centre: cross section, old branch
Right: core threads dissected fron
branch showing single threads
(arrowed) diverging from each cell |
/ 2 _the large central thread
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10

Figs 87, 88: Areschougia congesta Ni T

Right whole plant ‘ W/ 7

Far Right lengthwise view of a ]
dissected central thread
with a single thread
arising fromeach of its
cells

&7 = B8
== 2 : D;

= =t -
N P e S

\‘- A T ) L} 4‘

7

Figs 8991: Areschougia congesta
Left:  preserved (bleached) specimen showendjal branching and pointed tips
Centre: cross section of a young branch showing prominent central thread and tmwseothreads
Right: cross section of an old, thickened branch showing the central thread still prominent

Figs 9294: Areschougia stuartii

Far Left: whole plantmanymain
branches (axes) arising
from the base

Centre: detail ofcompressed
flat-branchedbranches,
1-2 mm broad pointed
tips, short side branches

Right: cross section of
compressed branch,
central thread prominent

Figs 9597: Areschougia ligulata

Left: whole plantsinglemainbranch (axispasally Centre: detail of compressédt-branched Right: lengthwise section,
branches abo® mm broad thread prominent
(arrowed)
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from step #2b species belowghow cores with at
least a few equadided (parenchymatous) cells

22a.

22b.

23a.

23b.

24a.

24b.

branching fine, delicate, plant tips
seen under the microscopavea
zig-zag pattern Cross sections of
young branches show a prominent
central thread later wrapped in fine
threads (rhizoids). Figs39101

......................... Delisea hypneoides

Family: Bonnemaissoneaceae
(All Deliseaspecieshavea threadike
constructiorand strictly belong in the
ffilamentous red alg@dut their filamentous
anatomyis oftenobscure

branching not as above ............ 3.2

branch tipgome to a pointvith a
singletip cell, branchedavea
single prominent, central thread
branch tipgoundedor dimpled
with obscure single cellsr many
cells; branch cores with many
cylindrical cellsor fine threads

plants form dense mats or turfs in
the lower intertidal or in shallow
water at reef edgedBranches
cylindrical or compressedarise
essentially in 2 rows. Cross sections
show clusters dbright, smallthick-
walled cellg(rhizines). Branches
bearing spores aleakedor cross
shaped
Figs 102-106.

Gelidiumcrinale, G. pusillum

Capreolia implexa

(successfully separated only on reproductive
features)

gotoi Gel iod
not as above ........cccccovvvvvieeens 5.2

11

Figs 98101.Deliseahypneoides
Above, left2 images: whole plant and detail of fine branching

Above, right: highly magnifiediew of the plant apexandcross section througtentral thread (arrowed)
wrapped in rhizoids

Figs 102, 103Gelidium
Above, Eft:  microscopic view of a croshaped side branch bearing spores
Above, ight: partial cross section, packets of thiglled rhizines (arrowed)

Fig. 104: Capreolia implexa Fig. 105: Gelidium pusillum Fig. 106: Gelidium crinale
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25a. plants darkred, often almost black
when dry, treeshaped, with 1
several central main branches (axes),
sometimes thick and trudie; wiry
or fine cylindrical side branches

€éeéééécéééeeeé. b6 2
25b. not as above .......ccccceeiiiiiinnnnl Q.2
26a. plants often large (300 mm tall),

ultimate branches thin, with internal
cells prodwal hg
pattern. Old axes > 10 mm wide,
covered in sponge or encrusting
animals. Branched hairs
(trichoblasts) may protrude from
pointed tips. Cross sectiorBow a
ring of 5 cells (pericentralsharply
definedfrom small outer cells. Figs
107-110.
€ éé¢éeéééé. Cladurus elatus
Family: Rhodomelaceae, Tribe: Chondrieae
26b. ultimate branches without a brick
like pattern. Trichoblasts present or
absent ééééééeceécé.

a

Left:

Above:
Right:

27a. side branches short, atusters
arising from the oneoint
(umbellate). Figs11-114.

................. Heterocladia umbellifera
Family: Rhodomelaceae
Tribe: Heterocladieae 3

27b. side branchekng and wiry or
spinelike, radiallyor irregularly
arranged ..., 8.2

Figs 111114:Heterocladia umbellifera

Above, left:  whole plant.

Above, right: detail of umbellate side
branches

Below, left:  plant with dense side branch
obscuring the umbellate
branching pattern.

Below right:  cross section of a young

branch

Figs 108110:Cladurus elatus

12

Fig. 107Cladurus elatus
backlit microscopic view of
t he #narlildk cel
of internal cells showing
through surface cells

cross section, 5 sharply defined pericentral
cells »
whole plant, sponge on the upper axis
microscopic view of a pointed tip with
emergent trichoblast
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28a.

28b

several main wirynainbranches

(axes)arepresent. Cross sections
show a small central thread ringed
by 4 (pericentral) cells. Figs 51119
................................ denudedplants of

Chiracanthia arborea
Family: Rhodomelaceae
Tribe: Polysiphonieae
Plants are often denuded. When detuded
hair tufts (trichoblasts) and spitike short
branches are present and the plant looks
significantly different (see opposite) and can
be identified usingthé f i | ament ous red
al gkeg O
the plant is tredike with a single
main branch (axis). Cross sections
have only the central filament
prominent. Figs20-122
€ é é é é é Gonatogenia subulata
Family: Rhodomelaceae
Tribe: Lophothalieae
These plants are often also denuded, lacking
microscopic hair tufts (trichoblasts) that have
characteristic multicellular bases. Similarly,
they can also be identified using the
Afilament okeg red al gae

Figs 15-119: Chiracanthia arborea
Right: denuded specimen
Far right: partially denuded specimen
Below, left:  specimen with intact side branches
Below, centre: microscopic detail of spiny short branches
Below, right: cross section, central thread (arrowed) ringed by 4 prompeigentral cells

Figs 120-122: Gonatogenia subulata
Left: denuded, treéke plant. Centre: cross section with prominent central thread (arrowed)
Right: remnant trichoblast from a branch that has not been denuded
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