EDINBULEH
OrrE.

Key to Genera of
Brown Seaweeds

George Russell







- |

Je

Go

-3
©

Filements ol erect systoms (or emergent filaments of pimnt endobiotic)
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s of uniseriuie boteroirichous filamonts filaments branched
or unbranched, Zrée or united to fora an c’xcrus ting tissue
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present, either as assimilet ry cells, colourless hairs or both

e T I T

"ilaments of erect _,yr*nd anscn procumbont £ilanerts somevimes
coalescent; plurilocul 87 or“*vﬂa Loraod from gcarcely modified
vepevative cells and cons ing of "-4 lochlw uniiccular
sporangie unknowa; plents endophytic in Dorphyra spp.and

Yol VSJ.‘OHOI\'L'} v caolats ® * ® & ¢ 5 & & B 2 & @ 6 o € o }iIK}?‘CSYP}IAR

Filamcads ol erecy systems branched + profusely; plants usually

q fowm e sy - - . . :

mecroscepic (5 mu); epilithic or epibiotic but not markedly
endobiotic N R R T

FPilameovs of erect system unbrenched or sparsely branched; plants
usually microscopic (£ 5 mm); epilithic, epibiotic or endobiotic - 12 j

Plestids ribbon-shaped, branched or unbranched, usually few
per cell e e i T .

Plogtids i discoid,, .usually 'xixar.xy per cell -~ m e~ == b6

Plestids usually unbranched; filaments densely interwoven forming
& bianched, string-like frond; crempons present; very mucilagiénous
L] - L] » * . L] - L] ' - L ] L] » L] L] L] ° L] L] - L] L] * .® - . . - L] SP ONGONEI\M

Plestids usuelly branched; "filaments free° crampons absent; plants
not particularly mucilagenous e« o « o o o o« o o o « o o . ECTOCARPUS

Ploats small, ravely 2 1.0 cn =1 e W) [ [ (o) m—w=1 il
Plouts Mk 2.0 ¢m ot S EEE — - - B8 '

<ohoments ol erect system with diffuse growth; usually branched only at
pasc glving subsimple appeargnce to filaments; plastids with pyrenoids;
vepsodestion by plurilocular sporengie, unilocilar sporangia rare;
proscgula absent ¢ o o 4 0 b 4 4 4 i 4 e e 4 e s 4 0 e o o IELDMANNIA
) qf'u:ol'! ' v
Filements of erect system with optical growth from prominent apical
~+3 Tilaments sparsely branched but throughout length; plastids
Luiny pyrenoids; reproduction by unilocular and plurilocular
sia; propagula of 2(1-3) distended cells present. CHORISTOCARPUS
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8.

9.

10.

11.

12.

13.

i,

LZrect filamenis profusely branched, frequently in + orderly
succession; angle of branch emergence usually “90° 3
croempons absent @000 e e m m - - .- = - =9

Erect filements sparsely branched, branches arising in no obvious
pattern; angle of branch cmergence + 900; crampons sometimes
present; plastids irregulerly discoid; reproduction by
unilocular, plurilocular and monosporangia « « o « o ACINETOSPORA

AlY erect filaknenta terminating in colourless hair with basal
growth - e oo owowmoew= 10

True hairs absent or infroquent § e e m we we- - -l

Plurilocular sporangia small ( << 20)’.\ long} and bhorne in dense
clusters on main filaments, sometimes at bases of hsirs :
® ® * 9 ® & © ® 8 ® s % ® @ 6 @ ® ®B 8 " O & & @® SOROCAR-PUS

Plurilocular sporangia usually >~ 20)1 long, borne singly;
sporangia irregular in shape and loosely gonstructed, resemble
mulberries; each loculus opens independently to outside
- L ] L L] L * L) L . L * . L] - L ] L ] - L] L ] . - L] - . POLYTI{ETUS Y

Insertion of ultimate branches usually opposite; all filaments
ecorticate; longitudingl divisions in older vegetative cells
quite common; plants usually eulittoral; plurilocular end ==
unilocular sporangia intercalary in branches, latter in chains
L) - L] * L] » . [ ] - L] L] . - L] - L] - L ] L] L L] L] L] 3 L] PIIJAYELLA )

Insértion of ultimate branches rarely opposite; lower parts
¢f main sxrect Lilamenis bumutuu.l.y coriicu’be; longitudinal
cell divisions rare; plants usually sublittoral; plurilocular
end unilocular sporangia sessile or pedicellate but never

intercalary in positioBs « o = « o ¢ ¢ o o ¢ ¢ o » o o» GIFFORDIA

\ab.xftl"‘[q
Basal tissue composed of procumbent filaments fused lathaelly

e e —— __._13._ — S—

Basal tissue. compo&ed" of layer of procumbent filaments unfused
laterally; thallus a microscopic flet, turf or tufty epilithie,
epibiotic or endobiotic e L L

Thallus a brown stain, patch or crust; epilithic or epibiotic- -5 2.4

Thillus another form = . e s

Erect filaments present as assimilatory filaments, colourless hairs
or both 4 d e = —-—————— 15

Arect lilaments absent; endophytic in Porphyrs spp. or
Polvsinhonia urceolata; procumbent filsments sometimes coalesce
in partsy plurilocular sporangia formed from scarcely modified
vegetative cells and comsisting of only 2-4 loculi; unilocular
sporanria unknewn . . - . . . MT LDAKYDIIA D




15.

16,

17,

18,

19,

20l

21,

Lrect filaments assimilatory; at least in part — = - = = = = - 16

Erect filaments present only as colourless hairs; epiphytic
on Zosteras, Scytosiphon, Chorda, Laminaria; procumbent fila-
ments often coalescent; pluriloculer sporangia formed from

" repeated divisions of vegetative cell(s), very irregular in
shape, with many loculi; wunilocular sporangia borne from
upper surfaces of procumbent filaments. « « « o . . PHALOSTROMA

Erect system greater than prostrate system; ﬁlants epilithic
‘or epibiotic, never endobiotic - mmm o= =- 17

Lrect systems equal or in less than prostrate systems; plants
usually endobiotic - e e === 10

Each vegetative cell contains 1_or rarely 29p1astids; plastids
irregularly discoid or lobate v~ =--< 18

Each vegetative cells contains several plastids; plastids
discoid; plants epilithic or epiphytic on Taonia, Padina;
erect filaments sparsely branched; .plurilocular sporangia
sessile or pedicellate and borne either on procumbent f£ilsments
or laterally on erect filaments; uniloculer sporangia sessile
or pedicellate and borne laterally on erect filaments

oo-voaoooo'oo-oc. MTZINGIELLA

Plant olive-green in colour; procumbent-filaments coalescent;
at least some of erect filaments terminate in a colourless
hair; unilocular sporangia sessile on prostrate system or
terminal on erect filaments; plant about 1,0 mm; epilithic
or on shells iN ODPON « o o 4 o o« o o » o s « « o +» o KOLDERUPIA

Plant golden-brewa in colour; . procumbent filaments free; f.rue
hairs absentl; unilocular sporangia pedlcellate and borne
laterally on erect filaments; plents up to 5.0 mm; epilithic
in cracks, crevices or in ¢caves. « « « o« + » » o o o WAERNIELLA

Growth of filaments emergent from kost as great as that internally
T I 20

Growth of emergent filaments less luxurient than that internally
and frequently reduced to sporangia, hairs and tips of erect )
fllaments ® ® o o 6 ° ® o 8 v 6 * 6 o & » 8 ® & o STREBLONE}{A¢

Emergent (erect) filaments unbranched or sparsely branched;
branching never fastigiate; plants not mucxlagqnous - = ==2]

Emergent (erect) filamenis repeatedly brenched; branching
usually fastigiate; plants mucilaghnous = = = a = = = = ~ - 24

Zmergent filaments with diffuse growbth; vertical divisions in
vegetative cells ebsent

i e 1]

Emergent filaments with apical growth by prominent apical cell;

plants endophytic in Carpomitra; occasionel vertical divisions
in vegetative cells, unilocular sporangia pedicellate and lateral
on emergent filementS8e « « o« « o ¢ o « o o ¢ o o » s o SPHACELLA



22, Emergent filaments rarely brenched; plastids discoid, several

per cell - e e - - - 23
Emergent filaments sparsely branched; plastids band-sheved,
2(1-3) per cell; plurilocular sporangia uniseriate, borne
terminally or leterally onemergent filaments; wunilocular

sporengia unknown; plants usually endophytic in Laminaria .

e s & o s e s 6 6 o 6 s e s s s LAMINARI OCOLAK

23. Hairs present, borne simply or in small clusters at apices of erect
. filaments; plurilocular sporangie uniseriate end borme in smell
clusters terminally on erect filaments; unilocular sporangiu also
in terminal clusters or occasionally on prostrate filaments;
sporangia sessile, sometimes shortly pedicellete., . MYRIOTRICHIA

Hairs absent; plurilocular sporengia multiserrate; plurilocular
and uniloculer sporengia borne singly, never in clusters;
sporangia terminal or lateral on erect filasments, sessile or

- pedicellate ® o o s o e s s 5 6 5 s s s s s s .e .« » HERPONEMA

24, Emérgent filaments attenuate; cells eylindrical, length 2 x diam.-
or more; unilocular sporangia cylindrical; plurilocular sporangia
biseriate; plants endophytic on Gracillaria. . . CVLINDROCARPUS

bmergent filaments clavate; cells toniform, isodiametric;
unilocular sporangia ovoid or spherical; plants endophytic
in Mesogloia end Suavesloupleia + o o o o » o o o STREPSITHALIA

ZcTuw;m«jfo;q

25. Drect assimilatory filaments absent; erect system reduced to

colourless hairs and reproductive bodies; plants strictly
of the sublittoral zone

~ Irect system includes assimilatory filaments; plants mainly of
the eulittoral zone '

26. Thallus roundish or reniform, up to 20 cm diam.; growing edge
of thallus bears fringe of hairs; older plants become dark
and coriaceous with ragged edges; upper surfaces of plants
bear colourless hairs and either plurilocular gametangia ox
unilocular sporangia ® e & s & o o s e s o o o o LANARDINIA

Thallus membranous, lobate, 1-2 cm long, livervort—like,
gregarious; growing edges lack heirs, upper surface of

.__m - | i s mmem == ) =

plants bear colourless hairs and unilocular sporangia. .CUTLERIA

e

27. Erect assimilatory filements free from one another — = = -« = < 28

Erect assimilatory filaments coalescent or fused laterally - ~ 34

28." Lrect assimilatory filaments usually unbranched = = = = = ~ - 29

Erect assimilatory filaments usually branched

- e a2




29, Usually several prlastids per cell . -~ 30
Usually one plastid vor cell; eroct filaments variable in length
rarely branched; colourless hairs present, pedicellate on
procumbent tissue or terminal on short erect filaments; pluri-
loculsar sporangia uniserinte and/or lateral on erect filaments,
if lateral they are also sessilo® , , . , , . . + .« MICROSPONGIUM¥

30 Eroct assimilatory filaments of uniform lerigth [up to ¢ 100
and densely and evenly distribuléd over central region if
procumbent tissue; hairs and Sporangia sessile or pedicellate
on procumbent tissue R I I R V!
Drect assimilabory £ilamonts of variable length [up to c. 1.0 mm]
and arranged in clumps or concentric zones on procumbent tissue;
erect filomonts rarely branched; hairs and sporangia occasionally
sessile on procumbent tissue but more commonly on eract filaments
and either terminal or lateral; plurilocular sporangia multiseriate
St s s e st s s s o o CHILIONEMA

31, -Procumbent systems a compnét'di.ac vith no or few downward-grcving :
rhizoids; plurilocular sporangia uniseriatg - « « — - - MYRIONEMA

Procumbent systems a loose and irregular disc with many rhiioids;

plents epiphytic on Bumontie S S m = = = - e 2 e o2 ULONEMA®®
: ilr ' .
32+ Usually one plastid per cell e = T

Usually several plastids per cell; ersct filaments of variable
- length and ususlly with several branches; vertical cell
- divisions occasionally present; plurilocular sporangia
lanceolate and multiseriate; in young plants plurilocular *
sporangia terminal on erect filaments, later they are more -
commonly horne laterally, sessile or pedicellete; plants epi=
ic on Rhodymonia, Chondrus, Ecto us, Lominaria, Cladophora
By Tttt e st e st tte e e n s s o HEGATONEMA

33. Erect filaments of fairly constant length, sometimes producing
downward growing 'stolons'; uniloculay sporangic sessile on
procumbent tissue, or on basal parts of eroct filaments;
plurilocular sporangin multiseriate, lanceolate and usually

" terminel or lateral on erect filaments and branches; plurilocular
sporangis never branched; plants opilithic or epiphytioc on Ralfsin
L OOHPSONEM'

Eroct filamonts vory wvariable in length, 'stolons' absent;
unilocular sporangia sessile on procumbent tissue or lateral
and pedicellate on orect filaments; plurilocular sporangia
multiserinte, at first lancoolate and sessile on procumbent
tissue, lator terminal or lateral on oroct filaments and branches;
at later stages plurilocular sporangia usually long and branched,
branching mainly secund; plants epiphytic on verious algae and
opizogic on Patelln v 'b s o 4 4 ... * « ¢ s o« s o PROTECTOCARPUS

| o
34.  Erect filaments loosoly cosleScont = = w — — = = o o o - === 135

Erect filaments tightly adpressed, sometimes with & continuous
‘superficigl cutiole = = o - momom oo o o e 1

* 1f plurilocular sporangia multiseriate, thia is PROTECTOCARPUS in Young stages.
* May be simply an ecad of Myriohema




35, Erect filaments with up tclw 20 cells; plurilocular sporangia uniseriate
- or multiseriate, borne terminally on erect filaments, irregular in
shape but often clavate (widest distally), unbranched. . .'. PETRODERMA

_Brect filaments with 2-7 cells; pluriloculer sporangia multiseriate,
irregular in shape, sometimes branched, 4-12 loculi, borne termin-
ally on erect filaments; plants epiphytic.on Chaetomorpha~-SYMPHVOCARPUS

36. Oneplastidpercell......._..'.'.....‘ .‘oou.c-u--cc 37

Sever&lpl&stidsper cell, ¢ o s 5 o @ o. “"e o & o o o o ® o o o o 00‘38

37. Erect filaments often >> 10 cells; —thallus a brown end often dark -
leathery crust, sometimes confluent and showing concentric growth &
rings; unilocular and plurilocular sporangia known, borne el
apically on erect filaments but mixed with numerous secondary
assimilatory filaments (paraphyses) and hence somewhat sub-
merged in thallus; unilocular sporangia ovate-cylindrical,
pPlurilocular sporangia multiseriate; plants usually epilithie
and usually in eulittoral zone o 4 o « « o o o o s o o o o & RALFSIA

i

Erect filaments usually about 6 cells, seldom > 10 cells; thallus
a brown crust, sometimes confluent but lacking growth rings;
unilocular sporangia pyrifoirm and widest distally, borne spically
on erect filaments; secondary assimilatory filaments absent;
plents usually epizopic on mollu5¢ shells and usually in sublittoral
zone ® & @& ¢ 8 6 © 9 85 e e © o % & 0 5 e 4 ® 6 & s e e » SORAPION

38. Erect filaments rarely > 10 cells; thallus a brown membranous crust;
plurilocular and unilocular sporangia never on same plant, borne
terminally on erect filaments, hense'sessile' on crust surface;
plents epilithic and usually in sublittorasl zone. . . PSEUDOLITHODERMA

Crust truly parenchymatous in origin and therefore lacking separable
£ilaments; +thallus a black leathery crust up to 4 cm tlhick
bearing on upper surface some sparse uniseriate filaments;
filaments unbranched or branched, short; unilocular sporangia
borne terminally or laterally on filaments, hence projecting above
crust surface; plurilocular sporangis Unknown. o o« « « o o o BATTERSIA

39+ Thallus a small knob of pseudoparenchyma composed of fused procumbent
and erect filamenits and from which a ruft of free unbranched assime.
ilatory filements is borne; plants wart-like or reseémbling a small
sha.vingbru'sh......_.'....‘....-.-.-‘..... 40

Thallus another form © & 6 o s o 9 0 s 5 6 0 o ¢ 0 8 s o e 8 s e« & 45

40, Free orect filaments of two morphologically distinct types; prominent
" assimilatory filaments and small paraphyses at their bases. . . . . 41

Free erect filaments of one morphological type only. « ¢ 4 v v . o . 42

41, Thallus not mucilag ;nous, conspicuous, 2-20 mm; paraphyses abundant;
unilocular sporangia and plurilocular sporangia at bases of free
filaments, latter uni- or multiseriate; plants epiphytic on
Fucus, Ascophyllusy Illimanthalia and other algae, occasionally
epilithiCe o o o « o ¢ o ¢ o ¢ = o o o o s ¢« « o s o s » « » ELACHISTA

Thellus mucila.genous,inconspicuous,_ 2-4 mm; paraphyses sparse, uni-
locular and@plurilocular sporangia at bases of free filaments,
latter uniseriate; plants epiphytic on Arthrocladia . . SYMPIORICOCCUS




42, Maximum diameter of free filaments >10 5 = = = = w = - o 43

Maximum diameter of free fila.m:nta( 10 }; o 44

43. Colourless hairs present; epiphytic on Phaeophyceae;
: unilecular and -pluriloculer sporungia at bases of free
filaments, latter uniseriate; plants not usually epiphytic
on Zostera ® ¢ 0 ¢ & © o o @ @ v B 6 ¥ 6 e e ® o MYRIACTULA

Colourless hairs absent; 'plurilocular sporangie intercalary
end consist of band of loculi encircling a core of somatic
cells of erect filament; unilocular sporangie absent; plants
epiphytic on Z0S1tera + « o o v o s s e's o s » o » . HALOTHRIX

44. Colourless hairs absent; thallus not mucila.ginous; plurilocular

sporangia intercalary on free filaments; uni- or multiseriate -

cylindrical; unilocular sporangia at bases of free filaments,
pedicallate L] L ] L] . - L] - » - . L] L] .I [ ] - L3 L2 ’ LEPTONI'}‘ATELLA

B . N N 4
Colourless hairs present; thallus mucilagknous; plurilocular
sporangia at bases of free filaments, in tufts, uniseriate
(?), fusiform; unilocular sporangia absent. . » . MICROCORYNE

45. Thallus pseudoparenchymatous and in.the.form of.a spherical
or hemispherical cushion, + convoluted, + gelatinous, . ’

&+ hollow : - e e = - 46
Thallus of another form T

46 Thallus gelatinous, Slippéry = « = = = = w = = = == = = = = 47

Thellus not gelatinous; thallus spherical, membranous,
papery, consisting of two tissue layers, 2-10 cm diam.;
colourless hair presenti plurilocular sporangia uniseriate
and massed in sorigver thallus 'surface; plants usually
epibiotic o
This genus is in fact truly parenchymatous and when & small
portion.of frond is lightly squeshed no seperable filaments
ca.nbeseen]o.--.-..w.'.'......-.. COIAPOMENIA

47. Outermost layer of thallus com'pose-d of unbranched _para‘physes:

I I I T T T ——— - 48

Outermost layer of thallus composed of branched paglaphyses;
two species very different in organisation, see text
I -‘oo-.o.o_ooou'o,nquo-cYLINDROCARPUS

48. TParaphyses short, 2-4 cells; thallus solid when young but
soon becoming hollow; irregular in shape, convoluted, 1-3
cin diam.; yellow; gregarious; internal tissue consisting
of large, stellate, colourless cells; cells of outer branches
progressively smaller and pigmented; hairs present; unilocular
and plurilocular sporafdgia borne at paraphyses bases, latter
uniseriate and short; plants epilithic or epiphytic. LEATHESIA

Paraphyses long, 10-17 cells; thallus not obviously hollow;
forus small, brown cushions, 2 mm diam; cells of internal
tissue cylindrical, not stellate; spordngia as in Leathenfas .
epiphytic on Chondrus + « o« o « « o v o o o o o« « CORVNOPILOEA




49.

50,

51,

52,

53.

Thallus pseudoparenchymatous and formed by lateral fusion of
axes, branches or both; essentially filamentous nature of
thallus evident and often only slight pressure is roquired
to separate constituent filements; thallus in form of
branched cylindrical frond, often filiform, *x hollow,
occasionally flattened, + mucilage, =oft or.cartilaganous,
rarely marine; axial filaments single (uniaxial) or i
multiple (multiayial) = = « = m o o0 oo o oL “ === 50

Thallus truly parenchymatous and formed by repeated coll
division within exes, branches or both; seperate filaments
lacking; thallus variablo in form, often massive bub
simplost species may be sub-filamentous « « = « - —le - 6T

Thallus uniaxial .

* @ 51
Thallua mltiuial. e o o @

ll..-.l'.'.ll...

. 59,

Irond constructed solely by dense cortication of single axial
filanent and its branches; cortication forms a small-coelled
tissue, axial cell remains distinot in T.S. frond; frond bears
prominent assimilatory hairs, especially in juvenile parts
(may be .absout in winter); often tough end cartilaggnous, not:
mucilagdnous; filiform, terote or ligulate; branching opposite
Drﬂlternatﬂ.. .-oo--..io..n-.blnsz

Prond constructed by loose cortication of single axial filament
and its branches; colls of cortication similar in size to
those of axis, acial cell becomes indistinet; cortication
arises from short lateral essimilatory filaments and m :
in turn, bear secondary assimilatory filaments; heirs colourl

L es8;
thallus soft and often mucﬂag@nous, never cartilogénous; . '

branching pseidodichotomous or irregular - = = = w - - - - . 52

Frond filiform, not > 15 em; pigmented hairs borne in
vranched tufts and arrangad in wyhowls swsus a .

-V s Uula GAUDy UVED

the entire length; unilscular sporangia in chains on
whorlod tufts.. * o s 5 s 6 e 9 8 ® ® 8 ® e o 8 e 'ARTHROCLADIA

Frond filiform, terete or ligulate, usually

vhorled arrangement of pigmented hairs; unilocular sporangia
sunk in peripheral layer of thallus, . . * o o o o DESMARESTIA

> 15 em; no

Assimilatory filaments clothing entire frond . . . ., , . . e 54
Assimilatory filaments present only at frond apices; frond
surface consisting of small-celled layer bearing sporangia
in sori; sporangie almost wlvays unilocular; sori contain
paraphyses and often show a spiral or whorled arrangement;
frond psduondichotomous]qr branched; = branches torminate in
apical 09_11. ®® 0 @& o 2 8 8 8 s e B U s B e ow e SPERMATOCHNUS

; p—
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34,

55.

56.

37.

58,

59.

60,

61.

Assimilatory i‘ilaments‘) 6 cells in length = ~ = = — = o« _ - = =55

Assimilatory filaments— 6 cells in length = = = = - c = oo = = 58

Frond filiform, X oonstent in diam., not'markedly mucilaginoﬁs
il R . 36

Frond filifory irregular in diemeter, becoming distended, _
markedly aucilagfnous - = = «m mm ;o o m e o e e - 57

Assimilatory filaments 6-8 celll_s in length; axes profusely
branched...;‘-............r.--‘ ACROTHRIX

Assimilatory i’ilaments> 12 cells in length; axes sparsely - - ..
branched ® L ® e s .0 o o .0 € .® o 2 o 6 o e .v.v v . e MYRIQCLADIA

Apical cell of assimilatory filamehts'regularly- spherical and
20-35 A diam.; unilocular and Plurilocular sporangia present,
latter multiseriate, siliquose or branched and borne at bases
of assimilatory filaments . , . .. , . ‘e oo « e . LIEBMANNIA

Apical cell of assimilatory filaments irregularly spherical and _
not > 15-20 u diam.; only unilocular sporangia known., MESOGLOIA

Assimilatory filaments 2-3 cells in length, lacking prominent
apical cell; frond always becoming hollow but with narrow bore
and not distended; wunilocular sporangia in sori irregularly
distributed over frond surface; frond texture soft; branches-
terminate in apical cell, . ., . .. , « ¢ s s« s s o STILOPSIS

Assimilatory filaments c. 3 cells in length and consisting of
narrow cells capped by ‘large # spherical cell; frond solid
but may become hollow; unilocular sporangia present but not
in very distinet sori; frond texture firm; branches terminate
in short filments ® ® o 5 £ % o ¢ 4 ¢ 6 4 9 e @ SPHAEROTRICHIA

Assimilatory filaments clothing axes from apex to base . . . . . 60

Assimilatory filamenits absent or present only at frond apices. . 64

Morphological boundary between assimilatory filements and axes
veryslxnpp——--—-i-—‘-‘-‘ ---------- = e e = = = ]

Morphologiczl boundary between assimilatory filaments anl exes
+indistinet o - e - e e - o i R e T 5

Assimila.tgry filaments 7 cells in length; thallus soft and
MICilag$nous - e - - o o oW L Ll L L L " 62

Assimilatory filaments 7 cells in length; thallus tough, cart-
ilagénous, dark brown, solid, bearing many and long primary
branches but relatively few secondary and tertiary brinches;
unilocular sporangia borne at bases of assimiletory filaments
and apparantly sunk in peripheral layers of frond; pluri- ‘
locular sporangia unknown on macrothallus; .’ e.2.s « o« CHORDARIA

e ==



62. Frond + richly branched, branches long; frond 10-30 cm;

. cells of axes 20 x diam. in length; uni}ocular sporangia -
borne at bases of assimilatory filaments; plurilocular
sporangia unknown on macrothallus; epilithic, somotimes .
epiphytice & v ¢« ¢ v 4 4 4 4 ¢ 4t e 4 4 s o o » SAUVAGEAUGLOIA

Frond # sparsely branched, branches short; frond 2-20 cm;
cells of axes 4-8 x diem. in length; unilocular sporangia
borne at bases of assimilatory filaments; plurilocular
sporangia uniseriate or multiseriate, borne laterally
on Or at apices of aessimilatory filaments; plants gpiphytic
on Zostera leaves . . T R U e » « CLADOSIPHON

63, Frond + richly branched, branches long; frond 10-50 cm,
derk olive-~brown; assimilatory filoments in tufts which
are pedicellate on akes; plants epilithic on stones, often
in sandy or pedbly areas; sporangia as in Cladosiphon
® ¢ ¢ o ® o 4t s s s s e s o s s s o 6 o e 8 » s s s » EUDESME

Frond # sparsely branched, branches short; frond 2-20 cm,
yellow-brown; assimilatory filaments single or in small
tufts borne directly on axes, not pedicellate; often epiphytic
on Zostera ¢ 4 o 2 o 4 s o s e s s e a s s o » CLADOSIPHON

64. TFrond apices each crowned with a prominent tuft of hairs;
apices sometimes swollen; assimilatory filaments absent;
thallus filiform or flattened, with many axial filaments — - 65

Frond apices lacking tuft of hairs 3 eapices attenuate, never
swollen; assimilatory Pilaments present but only distal parts
of branches, peripheral tissue layer of most of frond composed
of small epidermal cells; +thallus filiform with only 3~5
axial filaments; unilocular and plurilocular sporangia
present, latter uniseriate end branched or unbranched, c¢.6
loculi; sporangia in prominent sori scattered throughout frond;
sori contain colourless hairs and paraphyses. . . . STILOPHORA

{n
\n

o Promd 2ililorwm, ur if fiaitened, ,;'>- 3 mm broad; branch apices
often swollen and bearing branched paraphyses; reproductive
bodies borne on paraphyses and thus confined to apical regions;
only unilocular sporangia known on mecrothallus— = - w = - 67

- Frond flattened, 3 mm broad; branch apices never swollen; -
reproductive -bodies borne in sori over surface of thallus;
only plurilocular micro- and megagametangia known on macro-

’——’_thallusb.--.--ont-cnhtooool-o‘.u CMLERIA

66. Frond filiform, terete; assimilatory filaments absent but paraphyses

present crowded together with, end just proximal to, tufts of _
hairs at frond apices; paraphyses branched and with large apical
cells; frond alternbatsly or irregularly branched, 10-45 cm, soft
but not mucilagenous; unilocular sporangia borne on paraphyses;
plurilocular spora,ngia.lunknown on macrothallus. . . SPOROCENUS

Frond filiform, ligulate; axis-foriis midrib on which two lateral
wings of tissue are produced; assimilatory filaments absent
but parsphyses similar to those of Sporochnus present at
frond spices; frond 10-30 cm, dichotomously branched; unilocular
sporangia borne on paraphyses; plurilocular sporangis unknown on
macrothallus o ¢ o o o o o « o o o o o « o o o« o o+ CARPOMITRA




67,.

68,

70.

71.

T2,

73.

74.

75 L

76.

Thallus a black, leathery, epilithic crust. . ., . , « DBATTERSIA

Thallusanotherform----.--_.:. ----- - -, - - - 68

Thallus spherical, hollow and epibiotic . .., . . .. COLPOMENIA

Thallus another form * e s 8 ¢ o --- . olo LI .0 * s o o 70

Thallus filiform, b 2 mm diam.; soft or catilagenous but not
messive; some species only slightly prarenclhymatous and may
appear filamentous on 'a casual examinetion; +thallus solid,
sometimes hollow in older tissues. o 4 4 a4 ., .. L 70

Thallus another form

llll‘....-.....'octt 85

Axes branched throughout length. . ., ., , .. * o v a5 e o4 . Tl

Axes unbranched or branched only at base . . ® e s s e e s 81

Thallus wvith apiecal grgwt!fndue to activ’itj of large préminent
cell at apex of evegy?Braﬁch ¢t e e e v e s e e ae s 72

Thallus with diffuse growth; no prominent apical cells , . . 75

Vertical cell divisions very scarce, thallus almost fila.uiex_ltous;
Plants 1-2 mm, endaphytic in Carpomitra ., . . .+ » « OSPHACELLA

Vertical cell division abundant; - frond erticulate. . . [/ « . T3

. Lateral branches borne between the cross walls of one articulation;

plants small,  seldom exceeding 5 cm; commonly epibiotic;
commonly showing vegetative reproduction by means of propagula
y -..--..--.---A..’uoa,ot SPHACELARIA

Lateral branches borne straddling a cross wall between two
adjacent articulations, plants usually > 5 cm; usually
epilithic; never forming propagula. Y e e e v . T4

Plant axes repeatedly branched; ultimate branches alternate,
borne directly on axes. t e s v e e e i e s e s o o HALOPTERIS -

Plant axes branched once or twice; ultimate branches in
whorls around axes, borne on ‘secondary thickening which
encases axes e e s “ e % e o 's L8 * ° o s e o CLADOSTEPHUS

Plant apices monosiphonous for 3-many cells, Parenchyma
developing in proximal parts of frond, . ., ., . . O (]

Plants parenchymatous from apex to base . . ., , , .., . « « 79

: f
Reproductive structures never immersed in parenchyma, , , . 17

Reproductive structures mostly immersed in parenchyma

S ® % v s e e sle e e e ® ® e s e e e o o o . STICTYOSIPHON




71,

8.

19.

80,

81.

82,

Reproductive structures terminal (pedicellate) on or
: poita .
intercalary in _monosiphonouskof plents; plants usually

>scmooloo-o--cooo-.n.ot"-.~ 78

iteproductive structures (unilocular sporangia) usually in
opposite, sessile pairs on monosiphonous and parenchymatous
parts of plant; plants seldom 5 cm, commonly epiphytic
on Plumaria elegans o o o s 4 i 5 0 i s o o . . u ISTHMOPLEA

lteproductive structures (momosporangia) pedicellate and _
laterally borne on monosiphonous parts of frond, rarely
interéalary and then only singly; branching rather irreguler;
plurilocular sporangia intercala'ry. e o s o o+ o o IIAPLOSPORA

_Reproductive structures (monosporangia) always intercalary in = .

monosiphonous parts of frond end usually in short chains of-
2 or 3; brenching mainly opposite and unequel; pluriloecular
sporangia indercalery TILOPTERIS

Branches terminating in a hair or pseudohair., . . . . . . 80
Brench apices lacking a terminal hair but often with a
small epical cell; +thallus 15-50 cmy ¢co 1 om diam.,
richly branched, brenching irregular; hairs present,
randomly scettered over thallus surface; in T.S. young
thallus consists of 4-celled medulla with peripheral layer
1 or 2 cells thick of small corticel and epidermal cells;

mature thallus becomes hollow -and has thicker cortex; uni-
locular sporangia scattered over and sunk in cortical layer;
plurilocular sporangia unknown on macrothallusy epiphytic on
Chordaria, Fucus, Cyetosins etc.; oldest plants may produce
exserted u'nilocula.rj\epora.ngia and short adventitious filaments

= & = & @ -(o'c e o o s s & s 8w 8 @ DICTVOSIPHON
" Cystoseir

Thallus hollow, tubular; branching usually opposite, branches
attenuate at apices and bases; sporangie and hairs in sori,
sori encircling thallus in equidistant rings; unilocular
sporangia exserted on thallus surface; plurilocular sporangia

unknovn on macrothallus o ., . . o . . . e o o« o o« » STRIARIA

Thellus solid though may become tubular in old plants;
branching not usually opposite; branches seldom attenuate
at bases; sporengia and hairs randomly sbattered; unilocular
and plurilocular sporangia sunk in thallus; anatomically,
mature thallus in T.S. resembles young Di ctydsiyhony epiphytic
on verious algae or epilithic estuarine. . . . STICTYOSIPHON

Azes bearing short uniseriate lateral branches of X limited

growth.....................».. 82

Axes lacking laterals of limited growthe « o o . & ¢ . . 84
|

Lateral branches of constant length (c.8 cells); laterals
evenly distributed over axes; thallus up to 3 cm, solitary
or gregarious; . thallus c. 1 mm diam, sclid; hairs present
plurilocular sporangia cylindrical or fusiform, uni or biseriate,

mixed with and in length equal to laterals of limited growth;
uniloculer sporangie unknown; epiphytic on Sauve wdlei
griffithsiana « o o v v v v v v v o v 0 v w ... Biﬁ"FﬂJ\MIA

Lateral branches of variable lemgth. . . + « & . . . . . . 83




83. Lateral branches simple and patchily distributed over axes
(usually more numerous and longer distally); thallus up to
1 cm, usually gregarious; hairs present; plurilocular sporangia
cylindrical or conical and usually multiseriate but very
variable; unilocular sporangia present; sporangia usually
sessile and borne on axes but occasionally on laterals and
prostrate tissue; epiphytic on Seytosiphon and other algae
* s s e s e o s s s v s e s e s e a s e s MYRIOTRICHIA
Lateral branches bearing short branches and evenly and densely
distributed over axes; thallus up to 4 cm, solitary or
gregarious; hairs present; pluriloculer sporangia cylindrical
.uni~ or biseriate and borne terminally on laterals; unilocular
sporangia borne on 1aterals- sporangia ped1cellate epiphytic
on Z0STETA « o o « s o o ¢ o ¢ o s s 6 o o« s s o o s o LEBLONDIELLA

84, Thallus erticulate, attenuate proximally and distally, not exceeding
1.5 cm; each frond terminates in hair and laterally borne hairs
tend to be crowded distally; fronds gregarious; plurilocular
sporangia formed by transformation of young (monosiphonous) tissue
or borne in sori (sessile) on sides of frond or in clusters
(pedicellate) at bases of fronds; plurilocular sporangia uni-
multiseriate; unilocular sporengia 1mcorf3|-1'med ; epiphytic on
Cystoseria, other algae, %ostera, « « « ¢« « « » » o« « o« o GIRAUDIA

Thallus not articulate, cylindrical, aften exceeding 1.5 cm; hairs
randomly distributed; fronds solitary or gregarious; plurilocular
sporangia sunk in epidermal layer of frond, multiseriate,

-subspherical; unilocular sporangie also sunk in frond° sporangia
not in clusters or sori; epiphytic on Alaria, horda, other algae
- . . L] L) . . - L] L] L] L] L d L) L - L] L] L] L] L] L L] L L] L] LITOSIP}ION*

85. Thallustubul&r,hollow......-...--........... 86

Thallus another f(_)rml . . ‘o ‘. .- -o .o ‘o L N .' e & 5 88

86. Frond unbranched or branched only at base. « s o ¢« s « « o« « ¢« « 87

Prond branched throughout; branching usually opposite, branches
attenuate at apices and bases; sporengia and hairs in sori, sori
encircling thallus in equidistant rings; unilocular sporangisa
exserted on thallus surface' plurilocular sporangia uhknown on

- macrothallUs ¢ ¢« o o ¢ o« ¢« o o s 2 o o « s e s o o s o = STRIARIA

. 87, One plastid per vegetative cell; frond usually constructed at
intervels; plurilocular sporangia uniseriate and forming
dense irreguler patches on frond §urface; sporangie mixed with
cylindricel or pyriform peraphyses consisting of single cell;
unilocular sporangia unknown on macrothallus; epilithie or
epizooic, sometimes estuarine . . . « « + + « « o + o+ o+ SCYTOSIPHON

Many plastids per vegetative cell; frond unconstr&cted; sporangia
in small sori mixed with multicellular hairs; unilecular and
plurilocular sporangis present. sessile or pedicellate, latter
multiseriate; spilithic, 'epipnytics or epizogic, never estuarine
® 4 % e e v s a4 s b e o e s s s s s s e u e e ASPERQCOCCUS

88 . Thellus delicaté, fewer than 10 cells in T.S.; frond flattened,'
MEMDIANOUS. « « o o o o ¢ o o o o 5 o o o o s o s o« s o s o« o+ 90

Thallus massive and, if flattened, never membranous, frond> 10
cellsthlcklnT.S........-...-......-...97

* 1f uniloculay, sporangia are borne from and sunk in cortical tissues,
this is Dic%gsighon eclanenii,




89. Frond branched. ¢« « « o o = o « o @

. - . - L4 . . L] - - - - 90

Frond unbranched « e o = o o s ¢ ¢ s o o o & o o 5 = s &+ & & 94

90. Frond with midribs; growth due to line of apical cells; * '
branching dichotomous; asexual plants bear tetrasporangia in
sori on either side of midrib and on both sides of frond;
sexual plants dioecious and bearing oogonia or plurilocular
male gametangia in sorij epilithic and sublittoral _
L] - - - - L] L) L . L] - - - - _l - - - * L . L - DICTYOPTERIS

Frondwithou‘bmidrib......._._...I. o‘a_o‘._nnc-o 91

91. TFrond with growth due to single apicel cellj hairs lacking , . 92

" Prond with growth due to line of apical cells; hairs present
in distinct horizontal or concentric bands. ¢ « o o s 4 ¢ « 93

t 92, Frond 3 cells thick in T.5. from base to apex; branching
dichotomous; frond translucent, yellow brown and sometimes
faintly irridescent; asexual plants bear tetrasporangia
randomly distributed on both sides of frond; sexual plants
dioecious and bearing oogonis or plurilocular mele gametangia in
Bori.--....-oa...-...-......DICTYOTA

Frond > 3 cells thick at base; othervise as Dictyota. .DILOPHUS {
' {

93, Frond fan-shaped, dark brown, opaque, stiff ,_sometimes irridescent;
thellus mot ~ 15 cmj. only primary branches present; hairs in I
concentric bands along frond; apical edge of frond incurved; ) d
asexual plants bear tetrasporangia, scattered or in groups, t
on frond surface between bands of hairs; sexual plants mono-
ecious with oogonia in zones between bands of hairs and transversed
by longitudinal files of plurilocular male gametangia . PADINA

Frond ligulate; pale r.llow-brown, translucent, soft, not
irridescent; thallus > 15 cm; primery, secondary and tertiary
branches present; hairs in horizontal bands; apical edge not
incurved; tetrasporangin scattered or in groups close to
bands of hairs; sexual plants dioecious with oogonia or
plurilocular male gemetangia scattered or in groups close %o
hnirs - - . » L] - L] - - - - . - - & = - - & = - - - @ TAONIA

94, One plastid in each vegetative cell; fron uaully strap-shaped
or ribbon shaped; plurilocular sporengia uniseriate and forming
dense irregular patches on frond surface; unilocular sporangia
unlknown on macrothallus; epilithic or epizooic on Balanus,

“ somebimes oSLUATING o+ o« « s = = = s » s o » s = o o +PETALONIA

Many plestids in each vegetative cell . « « o o o o o v v« 95

95 Thallus fan-shoped, dark-brown, opeque, stiff sometimes irridescent !
hairs present in’ con;spictxous concentric bands. . . . . PADINA ° ) ‘

Thallus leaf-like or ribbon-like with basal holdfastj; frond
pale-brown or olive, soft; hairs usually present, irregularly
scotterod over frond; uniloculer sporangie scettered over
and partly immersed in frond; plurilocular gporangia variable
in shape but usually conical or subspherical, isolated or in
sori and pertly sunlk in thallusj epiphytic or epilithic

0..»...‘..'.‘..-!.0.00..P‘UNCTMA*

#Inecludes lesmotrichum




96. Frond button-shaped, with central holdfast . « o » » HIMANTHALIA

Frond not button-shaped, with basal holdfast . . . e s o« 98

97. PFrond simple or split at distal end but not truly branched;
growth intercelary; plants usually of sublittoral zone. . « 98

Frond branched, usually dichotomously; growth apical; plants -
usua.lly of eulittoral ZONBe s ¢ 4 o o o & 8 & » s o @ T 101 -

98. Frond cylindrical, simple, sometimes very long (up to 8 m) s
often gregarious; f£rond clothed with hairs, mucilegenous;
unilocular sporangia and clavate unicellular paraphyses
produced in dense layer on surface of frond; gametangia -

. unknown on mecrothallus; epilithic, usually on small stones

a-.-.iloot.lcll..lo.oo_-utoGCHORDA,.

Frondflattened;l.-.'.'v.’ o e e s w e N E e e als 99

99. Frond with cryptostomata and hairs . . ., . . | S . « « « 100

Frond lacking cryptostomata and heirs; frond leathery, dark
brown, mucilagenous; stipe tough ond holdfast root-like; uni-
locular sporangia and clavate unicellular paraphyses produced
in irregular patches on frond; gametangia unknown on macro-
thullu&.......-.............. LAMINARIA

100. Frond with conspicuous midrib; stipe cylindrical; holdfast
root-like; unilocular sporangia borne on sporophylls produced
&s lateral outgrowths of stipe; plants of very exposed
shores ® * e s 6 o e s 4 s 2 s s s s s s s s e e s o o ALARIA

Prond lacking midrib; stipe fla,ftened; holdfast tuberous,
inflated and warty; unilocular sporangia not on sporophylls;
plants ofrisheltér or only moderate exposure. . . . . SACCORHIZA =

101.7* Frond fl&t‘benEd. L A I T L I S O T I T T T 102

Frond cylindricale o o o « o o 4 o o o o 0.0 o o o o o o » 105

102. Frond with midrib; cryptostomata ;h& hairs present; holdfast
discoid; air-bludders sometimes present; fertile regions
(receptacles) are metamorphosed branch apices and consist of
meny flask shaped cavities (conceptacles) containing oogonia
and/or antheridia; branching dichotomously; 8 eggs in each
oogonium; species monoecious and dioeciousi— &+ + .= PFUCUS

—_—

Frondlackingmidrib o-o.-o.-lo-.‘o.olno.-103

103. Thallus with large air-bledders borne singly and at intervals
along frond; branching dichotomously; receptactles on small
lateral branches; . plsants dioecious; 4 eggs per oogonium -

St e e e e e 4t a e e aeaie s e e e e oo ASCOPHYLLUM

Thallus lacking air-bladders o o « o & 4 o s 0.0 o o « & . 104




104,

105.

106.

107.

Thallus‘> 15-em; frond consists of long dichotomously
branched receptacles arising from centre of small button-
shaped vegetative tissue; plantsdioecious;. 1 egg per oogonium;
plents of lovereuflittoral zone. , ., . ., . + + « o HIMANTHALIA

Thallus \’ 15 cm; ‘consists of dichotomously~branched and .
channelled frond with terminal receptacles; plants
monoecious; 2 eggs per pogonium; plants of upper eulittoral
zone and littoral fringe ., , Tt e % e a4 e s g ¢ & « DPELVETIA

Thallus distinctly dichotomcusly branched , . . . e s o s o s o 106

Thallus i’alseiy alternate-ly4 b.ra.lncheld,. irregular olr piﬁziate. « o 107

Holdfast diseoid; frond button-shaped with long dichotomously
branched receptacle; plants diocecious, . .., ., ., . « HIMANTHALIA

Holdfast creeping, rhizomatous; frond Jichotomously branched
bearing terminal, unbranched raceptacle; plants monocecious
but distal conceptacles entirely male and proximal ones
entirely female; 1 egg per oogonium . ., ., . . . BITURCARIA

Frond finely branched and frequently spiny; branching alternate :
irregular; air b)adder very small, simple, subspherical and
intercalary; receptacle apical, nodose and often branched '

I.l...lti.iottoiobunuuclu CYSTOSEIRA

. Frond strongly branched, never spiny; branching alternate,

pinnate; air bladder compound and articulate in construction,
‘siliquose and terminal or Qubtqrmina.l:; receptacles lateral,
B:i.mple_ _u..a--o-oo-;o--o.a.oo. HALIDR-YS



