CYSTOPHORA

The genusCystophora
Twenty-three species of this genalarge brown algaoccur in southern Australia. Mosf themareendemic (found nowhere else). They form the perennial
canopy layer of many shallow water marine communities, providing foodefingesfor invertebrates and fiskthanging environmental conditions for
understorey plants and animals. Tloey be used by ecolits to determine the healtti ecosystera
Identificationcan be difficult and shoulckly on reproductive structures (receptacles), however, these are not alwaysqregmtimend-or this reasonhe
key below attempts to separate species largely on vegetativeislihpdiope you can make a quick, but tentative identification, then go to the more technical
descriptions, found in the Flora, for verificatiolhe key follows that of Womerslefd.B.S (1987)The marine benthic Flora,of southern Australi®out where
possible, commonest or more easily recognised species are generally treated first.

Common names These have been suggested in Edgar, H, J. (28@8)alian Marine Life. The plants and animals of temperate walkgs/ Holland Australia

Scale and artefactsThe 10c piecén the images below is 2#im across or almost 1 inch in diametﬂ Pressed specimens may shrink, distort and become
almost black when dried.

Appendices snapshots of easilycognised features of some species and fertile parts are illustrated at the end of the key.
Basic shape (morphologydf Cystophoraspecies

fertile
ultimate branchlets
(ramuli)

prominent ﬂoats(esicle$; bumpy fertile
branchletsrieceptacles(C. subfarcinata

whole plant C. racemosp freshspecimengabove Jeft) and a dried specimegabove right) of Cystophora moniliformis

Types of axes Terms usedfor branches
main line of

& DOV

Branching pattern ‘ = main axis

terminal
branch
cluster zig-zag
axi ultimate branchlets
flexuous = ramuli ‘/+
pinnate; axis
flat-branched in2ro
in 3rows (tristichous) | forked midl i ne fis straight additional
- . (dichobmous) = rachis axis side branctf line of
Origin of side branches ' = lateral growth
= secondary
axis
4 LY
short,
unbranched
axis base=
branching from the axis edge ﬂanching from thexis face laterals arising downwards , attachment__i{ stalk or stipe
then bending up (retroflexed) pad

= holdfast
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la.

1b.

2a.
2b.

3a.

3b.

4a.

4b.

KEY
branching from thedgeof @ @
flattened or ovoid axes, or from
opposite sidesf cylindrical axes

branching from théaces of
compressed, rectangular, winge(!', Rl
cylindrical axes \
........................................................ 5. A
axes broad,85 mm wide ........... 3.
axes cylindrical or ovoid in cross \
section, 26 mm wide underwater view o€ystophora
........................................................ 4, moniliformis(above)

. . . dried, darkened specimen of
axisstrap-like, flat, graight Short, Cystophora moniliformigright)

treelike laterals spread outwards

from the edges of the axis. Floats

absent A common species growing

over 1m long. Figs 1, 2.

€ é é é . Cystophora moniliformis P
i gzag cystop.

axis moreovoid andzig-zag than
straplike. Laterals flatbranched

twice over, their width only slightly
less than that of the main axis.
Floatslarge, spherical, 515 mm

wide. Fertile branchlets (receptacles)
lanceshaped. A deepwater species
in western parts, but sometimes
washed up on beaches. Figs 3, 4.

................... Cystophora platylobium
AFHaotbed cyst op[

plants grow mainly in the zone
bet ween wazveense o) sounri; o : 72

roughwater coasts. Axesvoidin Fig.3: C Fig. 4: Cystophora platylobiunfloats,
cross section. Laterals often lanceshaped fertile branchlets
denudedof their ultimate, fine, (recentacles, arrowed)
tufted, cylindrical branches (ramuli).
Floatsabsent Figs 5, 6.

..................... Cystophora intermedia
AShore cysto

plants in deep water, (25 m). Axes
cylindrical, laterals open, spreading,
flat-branched, ramuli long, thin, but
fertile receptacles corlike; floats
single 512 mm wide. Figs-B.
...Cystophoragreville

AGrevilleds ¢

Py, ~

Figs 5, 6: denudedCystophora intermediaxposed §
between waves, on granite boulders

Fig. 7: Cystophora
grevillei,
whole plant
(left)

Fig. 8: ramuli and
floats (right)

Fig. 9: comblike
fertile
receptacles
(far right)
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5a.

5b.

6a.

6b.

Ta.

7b.

laterals withunbranched(rarely forked),
swordshapedand flatultimate
branchlets (ramuli), 260 mm long, 3
mm wide, that develop a row of fertile
pits along each margin; floa&bsent
From Tasmania and Cape Otway, Vic.
?only. Figs 1612.

fiTasmani an
laterals withbranchedramuli; floats
absent or present ..........cccceeevenenne 6.

/\

laterals in 2 opposite (pinnate) affat- &

branchedrows. Fertile branchlets -

(receptaclesflat, 1.54.0 mm wide Figs 10, 11:Cystophora xiphocarpavhole plant, sword
ééééeéeé é 7 shaped, unbranched ramuli

NOt &S ADOVE ... 8 Fia.12:  receptacles with marginal pits

axesovoidin cross section. Laterals
comb-like, of a central i
and 2 opposite rows of ramuli each with
acentral ridgeandwingsrunning
continuously from the ramuli into the
rachis. Floatabsent Figs 1315.

AFi shbone cy:
axescompressedaterals and ramuli
without wings. Floatsisuallypresent
almost spherical,-8 (-10) mm wide,
single, replacing the basal ramulus of a
lateral. Figs 168

Fig. 13: Cystophora pectinatacomblike (pinnate) branchlets (ramuli) (above, left)

Fig. 14 detail of comblike branching pattern with winged central ridge and ran‘ﬂﬂ*-‘
in 2 opposite rows, central ridges arrowed (above, right)

Fig. 15. Cystophora pectinatavhole plant (left)

Fig. 16: Cystophora racemosa
underwater view (left).

Fig. 17: compressed axis with
downwardpointing lateral
stubs (above)

Fig. 18: branching of laterals, single
floats, flattened fertile
branchlets (arrowed)
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8a.

8b.

9a.

9b.

10a.

10b

. branchingfat or irregular. Ramuli

Floats numerouglusterednear the

baseof laterals
éééééeéceéceééeeée. .. é 9.
Floats (if present) singler in pairs

at the base of lateralgy scattered
éééééééeéeeéééé. 10

floatslarge, spherical or slightly

eggshaped, 3t mm wide, ingrape

like bunchesat the base of laterals.

Main branches (axes) with rounfi/

edges.Figs 19, 20.

€ é é é é Cystophora botryocystis 4
fiGrape cystop ‘;ﬁ'

floatssmall, taperingat both ends, ;
2-3 mm wide Joosely clustered W ,
towards the base of lateraldature e
axesrectangular  Figs 2226. \\

€ é é é . Cystophora polycystidea

Fig. 19: (abovelLystophora botryocystishole plant
ramuli appear to be radially (someramuli are covered witancrustingeoralline algaén
branchedstrictly 3-sided, buthis isonly this specimen and are lighter colouyeelusters of

floats arrowed
Fig .20: (right) basal clusters of floats

visible at plant tipy. Ramulislender

0.2-0.5 mm wide. Fertile branchlets
(receptacles) characteristically

bumpy or beaded
eééeecééecee. .e.. 1

slender to robust, 0:5.0 mm wide. N
Receptacles variou

Figs 22, 23: dried specimens@§stophora polycystidea
Left: 4-sided axis. Centre: densely branched specimen. Right: sparsely branched specime

Fig. 24: fresh but denuded specimen@jfstophora Fig. 25: fresh specimen of Fig. 26: fresh specimen dfystophora

polycystidea.Only a few floats remain at the base ¢ Cystophora polycystidea polycystideaclustered floats and

lateralsmaking it difficult to separate this species floats. Thin, radially rectangular or 4ided laterals
Aeasily fromC. expansaising float features. Note, arranged ramuli, thin fertile

however, laterals mainly arise at right angles to ax receptacles (arrowed)

(are not reflexed as 8. expansp
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11a.floats ovoid with tapering ends; 3
mm long, 12 mm wide scattered “ )
over lateralsMain branches (axes) ' I
compressedetroflexed Figs 27 :
30, e, Cystophora expansa

AExpansive cys
11b. floats (if present)almost spherical,
3-6 (-8) mm wide, in lower parts of :
laterals Axes compressed and .
prominently winged Figs 3035.

..................... Cystophora monilifera
AThbeanched cyst

Fig. 30 (Right):Cystophora expansa
receptacles

Fig. 28: Cystophora expansaried

specimen
Fig. 27: Cystophora expansaried specimen, Fig. 29: Cystophora expansdresh specime
scattered floats, downwaimbinting stubs floats forming along a lateraly
of denuded laterals branched ramul

Fig. 33: Cystophora moniliferadetail of axis with

Fig. 32: Cystophora downwardpointing,wingedlateral stubs

monilifera, detail of ;
floats A

Figs 34, 35: Cystophora moniliferafresh (left) anddried (right) receptacles
with swollen fertile parts and a short end thread (awn)

Fig. 31:Cystophora moniliferawhole plant
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12a. laterals dark, thick, unbranched and
sausagehaped, or forked-3 times.
Ramulimature intdfertile
branchletstheyarethick, 2-3 mm
wide, relatively smooth, cylindrical
or slightly threesided, sometimes
curved, anctlustered close to axes
An eastern Australian species.
Figs 36 37.

7z

€ é é é é é . Cystophora torulosa
ACIl-ludbafed cys

12b. laterals muckbranchedlat-
branchedoccasionally ir2 rows or
irregularly branched. Receptacles
thin, 0.2-2.0 mm widenot clustered
close toaxes Figs 36, 37: Above, Cystophoraorulosa wholeplant at
éééééeeeececeeee. 13. Tinderbox, Tasmanigphoto: Fiona Scarandright,
dried specimen (wrinkled); with forked laterals

13a. laterals and ramutigid, ramuli
short, 0.22.0 mm long. Stubs of
denuded laterals alwoad concave,
backwardpointing withprominent
wingsthat run down into the axes.
Fertile branchlets ariny, with 2-3
beadlike fertile swellings. Figs 38
40. . . é é@ystoplgorabrownii

ABrownods cys &g

13b. laterals slightly to very floppy. 8
Stubs of denuded laterals smaller,
and less prominent. Fertile
branchlets larger,-80 mm long,
hair-like, wavy-edged obeadlike
and some with a long terminal
thread (awn)
€é. ée6éééeecéé.

14a. axesmay becompressed2-7 mm
wide; lateraldorked. Floatsrare,
elongateeggshaped and often

asymmetrical Cross sections of fertile

parts of receptacles have both sperms and

eggsadifficult feature to find but

which is needed to separate this

species fronC. siliquosa Figs41-45.

€ é éééé. Cystophoraretorta
fiOpenbr anched cystowg

14b. axes various, laterals more
irregularly branched, floatsresent
or absent

éééeeecééééeéece.

Fig. 38: Cystophora brownjiplant bases,
prominent downwargbointing
lateral stubs

Fig. 39: flat-branching pattern (upper, right)

Fig. 40: fertile branchlets (arrowed)

Fig. 42: Cystophora retorta
whole, dried, sparsely
branched plant (left)

Fig. 43: detail of forkedflat-
branched laterals
(right)

Fig. 44: straplike axis @x)
(below, left)

Fig. 45:cross section of fertile
receptacle at high
magnification, eggs
(ov), and male
structuresgp) (right)

1oy &

Fig. 41: Cystophora retortain 1 m of water
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15b.maturea xi s not wilhge

15a. matureaxiswingedé é é é é 1% '

16a. matureaxis withrounded midrib
flanged by thin wingdaterals stiff
and mainly cylindricalramuli
straight or slightly wavyabout 30
mm long, inloose tufts Receptacles
compressed angavy. Floats absent
or dense, 12 basally on laterals,
spherical, 410 mm wide. Amainly
eastern species. Figs-48.
€ é é é é é Cystophora retroflexa

ALabillardieret

16b. matureaxis with broad flanges,
running into laterals. Ramuli are
prominently tufted, thin, 220 mm

long. Receptacles are slightly Fig 46: Cystophoraetroflexa,portion
compressed, 80 mm long. Floats ~ _ _ ©of awhole plant (above)

v d . v ab Fig. 47: axis with rounded midib and
usually dense, occasionally absent, flanges, stiff laterals (above,
3-7 (-10) mm wide. Figs 4951. right)
€ é é é. . .Cystophora congesta Fig. 48: dried specimen, collapsed

ficongested cyst olfpalpgomressed and wavy
receptacles

Fig 49: Cystophora
congestawhole
plant, tufts of
ramuli (far left)

Fig. 50: axis with flanges
(left

Fig. 51: dried specimen,
collapsed floats,
(right)

17a. mature axis thin,-2 mm wide,
flexuousexcept basally. Floats
absent laterals mostly arise
upwardsfrom the axis
.............................................. 18.
17b. mature axis thicker, > 4 mm wide.
Floats present or absent; laterals
arisedownwards or upwards from
the axis ééééééeéé.é 19.
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18a. axisovoidto compressedh cross
section, additional (secondary) axes
occur mainly towards the plant base
Well-spaced lateral stubs curve
outwardsor upwardsfrom the axis
face. Awidespreadut uncommon
species. Figs 524.
€ é é é é é. éCystophora gracilis
AWomersleyds cys
18b. axisrectangular,additional
(secondary) axes occur along the
complete length of the main axi
Lateral stubs curvapwardsfrom
axes, and are laddéke at the plant
base. A specigzobably restricted
to SW W Australia. Figs 558.
€ éééeé. . .Qystophoratenuis

Fig. 52: Cystophora graciliswhole plant

Fig. 53:Cystophora gracilisnarrowaxis,
ovoid in cross section, widely
spaced lateral stubs pointing
outwards or upwards

Fig. 54: Cystophora graciliscompressed
axis, lateral wittfertile branchlets
(receptacles)

Fig. 55: Cystophora tenujdadderlike
lateral stubs on axes at the
plant base

Fig. 56: Cystophora tenujsvhole plant,
severakecondary axes arising
along the main axis

Fig. 57: Cystophora tenuidateral arising
upwardsfrom a rectangular axis
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19a. axis when fresh iensshaped
drying strapshaped, with buttcfike
stubs of laterals on the face. Laterals#
arise outwards or upwards, their
denuded bases crowded with stubs,
producing &nobbly effect
Probably restried to SW W
Australia. Figs 5&0.

sz

€ é é é é . .Cystophora harveyi

AWestern cy Sieasp

19b. axis thin, flat ovoid or rectangular, »
denuded bases of laterals more

widely spaced, pointing upwards or
downwards ééeéce.

Fig. 58: Cystophora harveyicross
section of dried, lershaped
axis (above)

ig. 59: Cystophora harveyi
: whole plant (left)

=

20a. rare, only known from Portland
Bay, Victoria on the segrass
Amphibolis Mature axis flat,
laterals tufted, wiry; floats if present
are eggshapedsome comingo a
point, fertile receptacles bead
shaped when dried.
Figs 61, 62
€ é é é . Cystophora cymodoceae

20b. relatively common, on rock. Mature
axes flat orectangulain cross
section floatscan be present or
absent

s 7z oz sz

ééééééeeeceeeee. . 2

Fig. 60: Cystophora harveyiried
buttortlike lateral stubs, §
effect (arrowed)

Y

21a. axesrectangular. . Receptacles have
either eggs or spermargunisexual) which
separates this species fr@nretorta Fig 45)

Figs 6365

€ é é é é é . Cystophora siliquosa
ASl ender cy
2lb.axes compressed é¢é

Fig. 61: Cystophora cymodoceae Fig. 62: Cystophora cymodoceawiry laterals, beadike
whole plant fertile branchlets (receptacles)

Fig. 63: Cystophora siliquosavhole Fig. 64: Cystophora siliquosa Fig. 65: Cystophora siliquosaelatively
plant rectangular axis long fertile branchlets
(receptacles) witlvavyedges
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22a.a common specieMature axis

22b.

slightly wavy, up to 7 mm wide,
thin edgedsometimesvith peg
like branch stuhd_ aterals arising
downwardsn 2 rows from axes,
with cylindrical (terete),
unbranched or forked ramuli; 3
mm long, indense tufts Floats
absent, but numerous on plants
growing in calm waters. Fertile
branchlets (receptacles) up to 30
mm long, with fertile lumps
(conceptacles) i@ marginal rows
and long threadsagvng at their
tips.
Figs 6669.
€ é é é Cystophorasubfarcinata
ABushy cystoq
rare. Axes thin and straight, up to 6
mm wide. Laterals arising slightly
upwardswith ramuli 1660 mm
long. Floatsabsent Fertile
branchlets (receptacles)-B0 mm
long; fertile lumps (conceptacles)
are concentrated basally but
separated by long gaps towards tips.
Possibly a form o€ystophora
subfarcinata. Figs 7672
€ é. . . é €ystophorauspidaa
AAwl ed cystd

Fig. 66 Cystéphora subfarcina
whole plant

I\:igs 7072:Cystophora cuspidata

Left: whole plant, withdetached cluster of fertile
branchletgarrowed)

Above, right:
laterals arising upwards from an axis, fertile
branchlets (receptacles) with fertile bumps
(conceptacles) basallggn), apical awn (arrowed)

Below, right:

Variation in larger receptacles, large distances
between conceptacles in upper parts (arrowed)

10

28

Fig 69 dried specimerfloat, receptacles
with bumpy margins and thread
(awn) at tipgarrowed)
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SPECIES IN THE KEY ABOVE

Sirophysalistrinodis
(previously Cystoseira
trinodis in the Benthic Flora)

ultimate
branches
(ramuli)
thin but

compressed.

main axes
bunched
from a
common
base

species author(s) page
C. botryocystis | Sonder 4
C. brownii (Turner) J. Agardh 6
C. congesta Womersley & NizamuddiexWomersley 7
C. cuspidata J.Agardh 10
C. cymodoceae | Womersley & NizamuddiexWomersley 9
C. expansa (Areschoug) Womersley 5
C. gracilis Womersley 8
C. grevillei (C. AgardhexSonder) J. Agardh 2
C. harveyi Womersley 9
C. intermedia J. Agardh 2
C. monilifera J. Agardh 5
C. moniliformis | (Esper) Womersley & NizamuddexWomersley | 2
C. pectinata (Greville & C. AgardhexSonder) J. Agardh 3
C. platylobium (Mertens) J. Agardh 2
C. polycystidea | AreschougexJ. Agardh 4
C. racemosa (HarveyexKitzing) J. Agardh 3
C.retorta (Mertens) J. Agardh 6
C. retroflexa (Labillardiere) J. Agardh 7
C. siliquosa J. Agardh 9
C. subfarcinata | (Mertens) J. Agardh 10
C. tenuis Womersley 8
C. torulosa (R. BrownexTurner) J. Agardh 6
C. xiphocarpa Harvey 3
APPENDIX I/lll:  CYSTOPHORALOOK ALIKES

floatsmay
look like a
string of 34
beadsvhen
dried

sterile

be

floats thin,
compressed,
embedded
in ultimate
branches
(ramuli)
often

from the

branch

plants can

recognised
numerous

stubs on

denuded
main axes

pinched
along their
length

11
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Caulocysti® floats attach directly to the main axis |

Caulocystis

. . o cephalornithosd
Caulocystis uvifer® floats spherical roaFt)s spindleshaped

Some workers consider this to be merely a single speCiegphalornithoywith variation in float shape (narrowed at both ends

12

Acrocarpiad spirally arranged ultimate
branches (ramuli). Floats abse

A iarob .. fertile ultimate branches ‘ Acrocarpia paniculata I
crocarpiarobustal cylindrical but bumpy and '
from W. Australia densely bunched

Wiry axes arise from a stumpy base.
Axes often covered with encrusting red algae

Sargassun® basal parts perennial, often leafy and different to upper fertile parts v
are often shetannually. Il oat s often end i n —a-

Sargassum

Sargassum decipiens

Sargassum lacerifoliur@ 3 all parts threadike, and can verruculosun®d
i i v vy ! basal divi
basal fohlypmmieestart present be confused witiCaulocystis contrast with upper thread

like parts

Baldock, R. N. (202) Cystophoral? pages Algae Revealed




13
APPENDIX I/l - CYSTOPHORAAT A GLANCE
Quick visual recognition guide to SOME southern Australian species with easily recognised features
Species are in alpha order and may appear several times within categories

SPECIES WITH SIDE BRANCHES DISTINCTLY FLAT -BRANCHED J

Cystophora brownii

Cystophora
intermedia
When denuded by
strong wave action

Cystophora platylobium | Cystophoraracemosa

Cystophoracontinued next page
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