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Key to Genera of
Brown Seaweeds
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Ê*À {1t-rp Ê"*^"¿Ê{
!:s"l-ius of uni*-s-eåi¿;ic h,'teroiiicliots f,iåe¡ients; filaments brancl¡ed
or u¡rbranchecir--fîõ-e or uni'¿ed to for.-r an enerus,sing tisoue

2

'ii:rrlìus of ano'i;Írcr folin

Ii lame n-L s of er c c t, s)¡t, 
" ¡ÍlJ

cosL es cent; ¡iiu::i ioci.i..:er
ve¡;etative celLs r:.ïiü- $rz:g
sporangi.e u:rlinoirr; pS.rixit
i)e¡h¡sinhoni 3, 1:.i: (i C o j. ::Ì.'t, íi

__39

2' ¡'iLnnients o-i crect sys'ùtns (or emergen'ð fiLar-nents of p3.a^nt end.obiotic)
present, oi'cher as assi¡¡il¡rt'r/ cslls, colourless hairs or botit

J

abscnt, Ilrrgum!¡cn-b fí1"¿;,iei:.{;s Eome'¿í¡nes
slora:lgra fc;;:¡ed. from sc:rr.ce1y mod.ified.
ioting of 2-4 locu3:.; urrilocuLar
s enda¡;þ'¡ic i¡l llo{piry:ra spp.to"nô
. .' . . . . . . . . . . . IIIKIìÛSY.PIIÄR

{t.

iriLe;lc:'¡'os i¡i r:::o.c-i: sy;'Lea: branched + profusely; p).ants usually
mri,cïûscoìrj." (> 5 r;:i) ; apiliihic or e1:ibÍoi;íc bu-r ¡ro'o raartred.ry
^--l^l^i -¿-'-ul¡\¿u Ji, 1,/ L,i u

l'ilaart:.¿ts of eres-i, syst,ern unbr¿nehed. or sparsery branched.¡ prants
usua).J.y raicrosc.op:.c (( 5 mn); epÍlithic, opibiotic or sndobiotic - 12

4

t.. ?1.¡:sîiis ribbon-shapod, branched. or unbranchod,
pe:: celJ.

usually few
(,

I'lûsticÌs i: d.iscoid.r._ .usuaLly **oy per cell 6

5 Plr',r l,-.is usuai).y unbrancirecl; fiL¿r¡ents d.ensely int,ervoven forming
¿ bi'¿ncì¡edr string-liko froncl; crempo¡¡s present; verar rnucilagrbnous

. . . . . . ¡ . ¡ ¡ . . Ò e . r. . .. . . . . , SP0NG0NEI.I.{I,

PIr,-s'uitì.s ¡.rsueLi;" branched; fi'laments free;
not, trrarticularly rnucilagenous .. . . . . .

clanpons absent; plants
......... gclocARPus

t- 7

B

Itl¿*¡ts saiøIl, rarely ) t.O .t

r:,.,''à$ t.o crn

-:.. '.¿,r¡r-:rt;; ':;j ereet systera t¡i'oh d"iffuso grolrth; usueilJ.y branched on3y aiL
ra,sc ,qi.ving suì:sinrplo appearqnee to firanrents; plastÍús vith p¡rronoid.s;
i'c¡-:::.ri.i:;i;ion by pi.uriloculor sporangia, uniloe'..i*r spore.ngÍo raro;
pr't:,':guia S,bsent . . .1. . . . r. . . . . Ò . . . . . . . o r ¡¡ËLDlfÅ¡\NIÀ

-ìlil;i:;ei:.ts oÍ orcc{, system *ith :trf;#l grolrilr from prominent apicaL
.-1; filaments sparsery branched. but throu¡¡hout rength; prastiùs
....:-'.:r.'.r '.r¡,-renoi.ds; reproductíon by unilocul*r and, pluri1ocu].ar

-.. ., .:n..'¡i; ¡rropagula of 2(I-3) Cisteud.ed. cells present. CI¡ORIST0CAILPUS



o ]irect fitranents profuseÌ.y br¿nshed.l froquontly iu + orderþ
succossíon; anglo of branch emergence usua,lly 90"t
crr¡¡nponË obssnt

Iirect file¡ßenÈs e¡>arsely branchedr branches ariaing in no obvious
pattern; angle of br¿¡rch emor¿roncê f gO"; crampons somotimes
prosent; plastid,s irregularly cl,i.scolð; roprod.uôtiou by
uniloc¡¡Lar, pluril.ocutrar and, monosporan$ía . . o . . "ô'clNliT0slroi¿À

9. Àll erect f,il,ements tsrmiuating in colourless halr siùb baasl
growth

Tnro bs,irs absent or infroquent

10. P]'u¡i.rocular sporangio snoalL ( ( 20 p rong) and borne in ðense
elustsrs on main fila,s¡outs, sornotinés rLt bases of hairs

aaaaaaaa

IO

soIr0cÀRP{Jsa t t a t

Plurilocutrer spora.ngia usually Y 20¡ long, borne eingLy;
sporongia irregular Ín sbapo snd. Lóosery uonstructed, resemblo
æurbe*r's": 

.":*: :':":": :o:": :':':":I':y :".î*ltoËor*r*rlrus

11. rnecråion of ul.ti¡qato brauches uouirrly opposite; alr firansnts
oeorticate; longitutti.nriL divisions tn ãldsr vegetntive ceLls
quito conu¡on¡ plents usually eurittorel; plurirocular end,' unilocul.er sporangia intercelary in branches, lettsr in chains

Insertion of ulti.r¡ate br.ar¡ches raroly opposite; lower parts
cf mai.n erocÊ fii.*¡'¡aôo úur*uru'ìy .,qrüi.'¿rùe; iongiiiuôinai
corl. tli.visione rúuro¡ pl.ants ueuarly sublittora]¡ prurírocul.or
End. uniloeuler sporangia ssssile or ped,ieellato but nsver
intgrcal'e¡yinpositioa. . r. . . r r r ... . .. r GTTF0RDIA

L?. B¿sc¡l tissuo composecl of procunbent fírauents fueea lî?trft]

..... r. r o.. r r. r. o....... o. PII.IIYELLA

Basal tissue conposod of I
latere.lly¡ th*llus o mi
epibiotic o¡ enclobiotfo

ayor of procumbont fila¡¡onts unfuseû
croecopic flot, turf or tuftT epitithie,

----14

13. Thallus o brown stoin, petob or cruot;

lhi:llus anothsr fonm

epilithic or epibiotic- -et ?_{

--- 39

l

l14. Eroct filanonts prosoaü as
on both

.lìrect fålane:¡ts ebsent;
llslvsi-'.rhcrní ei urcooLnta:

asslmÍlatory ff.laruouts, colourless hairs
__ 15

end.ophyt,ic in l]gr-pllvra spp. or
procunbent fila¡aents somstfnes cooÌesce

in ¡rnrt,s¡ ¡,LurilocuLar s¡rorengia forrnsd. from scarcely mod,ifiecl.
vegetative eella e¡rd consisting of only z-4 tocul.i¡ unLlocul.ar.
sporsnr¡i¡r rrnkno¡rn



15. lrsct filsmonts assinilatory; at least in port, - - 16

E¡eet fila¡nents present only B.s colourless hoirs; epÍphytic
on Zpstera, Scytosiphon, Choqê&, I,aminaria; procumbent fita-

_ ments often coarsscent¡ prurilocul.er sporangia for¡oecl from
repeatetl clivisions of vegetative csll(s), very irregular in
shape, vith many loculi¡ unilocular sporangia borne fron
upper surfaces of procumbont filaments. r . . . PHÂEOSTROMÂ

16. Drect system greater tha^n prostrate eysten; pra^nte epÍrithic
or epibiotic, nover enclobiotic LT

Erect systems equel
usuaLly end.obiotic

or Ln less thau prostrate systens; pla,nts

17. Each vegetative ceII contains I
irregulorly diecoid or Loba,te

,or rarely 2rplasti<Is¡ plestíd,s

r9

I8

Eacb vegotative cells contains sevorol plasti<ls¡ pl.ostids
cliscoid; plants epilithic or epiphytic on Taonie¡ @lgg,;erect filaments sparsely branched; .plurilocular sporangia
sessile or peilicell.¿te and. bornä aiü¡er on procuurbeut fira¡nonte
or lateralry on erect fila.ments¡ unirocular sporangÍa eeseilo
or pedlcellate and borno laterally on eroct filaments

O'-E ¿ I O ¡ ' KT¡ETZINGIELIÀ

PLant gol<1eu-bre¡¡.r in colour; .procumbsnt fita¡oents free; [.ruehsirs absent; unilocular sporangia pedicellaü" 
"rrå 

bornã
latera1ly on erect filaments¡ plants up to I.O nn¡ epilithic
ia cracks, crevices or in cavgs. . . . . . r . . . . I{AERNIIILLII.

19. Gror"th of filo¡nents emergent fron }ost as greot as thet Ínternarry

IB

20

Plant olive-green in corour; procumbent fira^r¡eute ooerescent;
at least soroe of erect filanents torminate in a,'colourless
hair; unil.oculor sporangia sessile on prostrete system or
terminol on erect filanonts; pfant aUout 1.0 mrn; epilithic'
or on shells in open . . ¡ . o . . . r o . . KOLÐJIRUPIA

Grov:th of emergent file¡rents less luxurÍant than that internally
anè frequontly reäuced to sporangia, hafre ancl tipe of erect
filamente . . . . o . . . . . . . . o . . o . . . STftABLO¡I$,ü\T

Iinergent, (erect) fflaments unbranchocl or spersely branched,;
branching ncver fastigiate; plants not mucilagónous - - 2t

Iìnergont (erect) fila¡nents repeetedly bronchert¡ brenchingusually fastigiate¡ plants mucilagånoud - -

Ìimergent filament,s .with ùiffuso grovth; verticar d.ivisf ons invogetative cslls absont

rimer8ent filaments with, apicar growth by prominent apicar celr¡plauts ond.opþtic in carpomÍtra; occasional vs¡ticil .ttivisionsin vegotative cerrs, i¡dr.Iffi sporangia'peaicãii*te and. rateroron energent filenent'. o - . . . . . . . . ., . . . ¡ spIIÂcEtL.å,

21,



22¡ Emergent fils^nent¡ rarely brancheit¡
per cell

plastide rIÍscoitll sevsral

Emergsnt filarnents sparsoly brauched.; plastids band.-shaoed,,
2(1-3) per cell; plurilocut*r 

"por*gía, uniseriate, borne
terminally or laterolly onenergont filoments¡ unilocular
sporangia unknolrn; plants usuolly enctop\rtio Ín Laminaria

. . . . . . . LÁMIl{^iìIoc0L4Ã

23, Hairs prosent, borue eimply o¡ in smal.l crusters at apices of erectfil.aments; plurilocul.ar sporangia uniserrate a^o.d. borue in smarr
clusters terminally on erect fila.urents; unil.oculor eporangíe also
in termin¿r crusters or Òcceeionerry on prostrate filanentã;' 8Pora¡¡gio seseile, sometÍnes shortly petliceLlate. . MYI¿IOTRICHIA

Ilairs absent; prurilocula¡ sporengÍa murtiserrate¡ ¡;rurÍlocular
ancl unilocuiu,r sporongia borne sinpçIy, never in clustors;
sporangia terninsr or lat'er¿r on ersct fÍla,ments, sessile orped,icollatg, ¡ ., . . . . . . . . . . . . . .. .r . IIE&P0NB|Ä

24.

23

2T

umergoat firanents attenuato¡ cerrs cyrinclrlcot¡ rengiih 2 x diam.
or morei un¡i¡loculor sporangia cylindrical; pturilocular sporangia
biseríete; prants end.optrytic <in Gracirlaria. . . cylrNlnõc¡nBús

Ijmergent filamente clevate; cells toniform, isoaliametric
unilocular sporangia ovoÍd. or spherical ¡ pleuts enclophytic
in Meso¡rloia ar¡il Ò . . . . r .. . . STREPSIIILÀIrIA

25. Erect assimilatory filaments absent;
colourless hairs end. reprod.uctive..
of the sublittoral zons

erec{, systenr
boilies; plants

red.uced. to
strictly

---26
.Drect system includeé

the eulittoral zoae
ossimils,tory filanents; plante mainly of

26. thallus ¡.ounclish or re¡rÍfornr up to 20 crn d,iem.¡ groving ed.ge
of thellus bears fringe of'hairs; old.er pranis-becomø derk
a¡d' coriaceoue Ìrith ragged. etlges¡ upper sr¡¡f¿ces of pla.nts
bsar colourrsss hairs and. oithsr plurilocular ganeteugi" orunilocular sporangia . . . . . . . . . . . . . . zAl.IÀRDrNI.d

Thallus membraaous, Iobate, I-2 cm long, liverworù-like
gregarious; groving ed.ges leck hairs, upper sur face of
plants bear colourless hairs end,-u¡rÍIocu 8r o

27. Eroct asslmilatory filonents free fro¡n one another. 2g

Erect assi!.ilotory filaneuÉs coarescent or fuseil raterelly - - 34

28.' llrec{, assimilatory fllanents usually uubrencheal Zg

[rect assi¡oilatory filanents usually bra¡ched 32



j'

29. 
. 
Usually seve¡al pla.stids par cell

30..

31.

33.

34

30
Usuatly one plastld por celL¡ erect fila¡¡ents vÂ¡iabls in lengthrareþ.branched.¡ cotou¡tess-hair" ;;;;;;;;"podicettsto onprocunbout tissue o¡ te¡ni¡al 

".-"uãü'ãiråt fiteuento; pluli¿' locular sporan6¡ia r'¡is"¡tate oi¿7ãl-i"t"""i """ erect f irament¡ -Íf reterot rhuy *. ur"o ".uuii"i-: ;-:":': ìrcnospoNcÍuuùtÉ

Brect assimilatory filarneuts.of_unÍfo¡sl lerigth [up to c 100 ¡¡]ancl denseþ arit eventy.d,i"tiiutãã'"i.""äii**, region if ,
procumbenr rf6suo; r,ãi¡u anã-sü;;;;; Jãl"ir" or periceltareonprocunbeutü.ssue 

____31
Drsct ossl¡¡ilatory fÍlamonts of va¡i¿ble length lup to c. 1.0 nm]eud a*a¡Be¿ rn cr"'rps o" "oo""oiiiã-;;;;';i liï.Il.j:.r:l-Ti-e¡ o ct f i I ú¡snts r¿, o-ry. ¡r sn;;;ã: ï ; -.'"-ä"":rïff 

;T:r::"::i:i:i r"s'saire oa proc''bendtf";;;îi ,li"';.frärrv on orect fila¡re¡rsen<l either terminal or Leteral; 
- 

pi*ii"äi* spora.ngia, oultiseriate

,Procumbent systems . 
"îil":: disc.vÍth.no or few d.orvnwa¡d_gro*irg :rhizöÍds; pru¡tlocutai 

"po"""tiå-,rir"î"i"tu _ _ _ : _ - ttyRroNEMÀ
Procu¡¡be¡t oysteos a looso oud, irregular iÉec vlth naq¡r rhlzoicle;plants epiphytic on nomoniie. ----i':-:T 

_ _ -j U¡¡gryg{Àr*

12., Usualþ one plastitl per cell.

nroct fila¡¡ente loosoly 
"o"i"r""ot

lrect fila.ments úÍghtly
superficiçl cutiole

odpressoal, sometimes vith a co¡tinuoug

Ilsuelþ. severol plastícls per coll; . eroct fila.nents of v¿rioblo
f 3ngt| ana usuerly wft¡- severs,i'ù;;;";-';e¡ti cat cell. divisions occûsionû,lly preaent; plurilolula.r rporangieLancoolate ¿na ¡rutrisäriete; iu i;üiñi" pturitocuterspora'agÍe terminel on- orect 

- filami"i"i i"t"i. t¡ey êre ¡¡o¡ocomnonly borus Lêtero.try, sessile ", p"ãi""ii"t"i pi""li-ã"i-pbyti c ": Tn:uï:"=: 
ri;,* ; ¡"i""õæ, .ËíËi,õr.,,iiirt*.

. ¡rcc.A,ION¡:HA

.lìjrect filaments of feirly consta¡t length, sonetimes proilucfngrio'¡nwarit gr9ûrns'Érotonsr, 
""il;;;i;;'"iãialrgio sesstls o¡procurobont tiesue, or on bosat pá"t"-or ãíã"t iii"rã";;;" 

*
plurÍl.ocular- sporangio multieeriate, ii"""oi*t. and. ueuelly.
:::ri""l.or loterel on orect tifaroåts-anã-ireacu.s¡ pluritocularsporangia 

:":": :ri:o.ir; 
ptanrs opnitrric ã, "pipi;i¿iã-on-Ëö......cofrFgõmh

ilroct,fila¡nents very va¡l¿ble in length, rstolonsr ôbsent; .unilocul¿r sporongie sesslle on p"ãoorU"oi-ti""u" or 1eter¿lanrl peiticeltate on orect fir;;"i;;-;iiliro"or* sporangiamul.tiseriote, at first t¿ncoolate td';;;;;i" on procumbenttissue, Iotor tormÍnar o¡ ratã¡¿i *ìiã"i-irr*snts aû. brencbesr
3,t raJgr sroges pturito.ur", 

"poìuieiã' """.iivì;;;-¿;;ì;äîä:,bronching naÍnty secunit; plauie ti;,,ili;-;; r*iå"J.-ärã.ã"äã",e¡izo¡ic on patella 
pn0TECTOCrf.RpUS

33

35

36

*' lf plurilocular eporaugle nultiserLete, tbia.ig pROTIJCTOCARFUS in you¡g stegos.'r\\ rlay be sinply an eoad of I_,¡¡ioherna

I

-i

l

J

J



35, Brect flle¡nents with up to 20 cells; plurilocular sporongia unlseriate' ' . or multiseriate, borne terninally on eroct filanents, irregr,.la.r in - --'
shape but often clovate (widest d.ietally), unbrancbed.. , .1. PETR0DERMA

.Erect filaments r¡it¡h 2-7 cells¡ pLurilocular sporangia multiaerl.ate,
imegurar in shape, sometimes branchetl, 4-lz Loculi, borne termin-
ally on ersct filarnonts; plants epipbytic on Chaatomorphars'll"fPlff0ÇÄffP$S

Jþ One plastiil per cell. . . . .

Sever¿l pl.esti<Is per ceÌI. .

3Ta¡

. o a. ¡ . o o ¡..... ...38 '-l

o37. Erect filaments often 0 cells¡ - thal,lu I & DrOI{r¡ .and. ol'ten d,a,rk
leathery crust,, Eome

>ltines conflue¡t antt showing concentric grovth Irings; unilocular ancl plurilocular sporangia- knovn, borne
epically on erect fi lanente but rnixed rrÍth numerous Êie condary
¿ssimilatory fila"ments (peraphyses) and hencs sonewhat sub-
mergecl in therlus; uniloculer sporongle ovate-cylintlricar,
prurilocur',r sporangia multiseriate¡ pteuts usuarly epilithic
and.usuallyineulittoral zorto r r r ¡ .... ... . ...

Erect filaments usuelry about 6 ceLrs, oerdon;,10 celre; tharrus
a b¡ovn crust, sometimes confluent but, teckiãg growth rings;
unilocuLar sporangia pyrifoùm an<I r¡ideet distolly, borue ãpicelry
on erect fila¡nents; seconcl.ery assiniratory flranente abseat¡
plants usualÌy epizolic on mollu5c, shelrs anil usuerry iu gublittoral
zoÛe . . . . . ö . . . . . . . . . . . o . . . . . o . . SOII.AITION

Brect frLauents raroly ) ro celts¡ thallus a brown menbranous crust;pluriloculer and. unifocular sporangie never on sa¡ne plant, borne .

terminally on eroct, fila,ments, hensersessiret oo cru"t surface¡
plauts epilithic a¡rd. usually in sublittoral zon€o ¡ r PSEUD0LÍT,HODDRUÀ

crust truly perench¡rnatous in origin and therefore leclsiag separable l

fiLa¡rents; thallus a black leethery crust up to 4 cn tl.ick
boaring on upper surface some sparse uniseriate filamonts;
fils,ments unbranched, or branched., short¡ unilocular s.¡¡oronqia,
borne ternineì,ry or raterally on firaroents, bence proJãctiug ebove
crust surface¡ plurilocula,r sporengio un!¡¡own. . . . . . . . B/rTrERsIÀ

39, Thalrus a snarl knob of pseud.oparencþme conposed. of fused. procurobent
and erect filaments ancl fron nhich a ruft of free unbronched essin-
ilotory fila¡¡ents ie borne; plants vart-like or resdnbling a suarr
shaving bruËh . . . . . . ..' . . . . . . . . . . o . . . ö . ¡ . . o

Tbollusanotherform ...... r.. r... .... .... ..

40;' Froe srect fila¡oents of two morphologicarry distlnct types; promlnent
assimiletory fira^uenùe 6rirì. snarl paraphyses et their beses. . . . .

Free erect firements of one rrorphologicar t¡rye .onþ. . . . . r . . .

Thalrus not mucil.a¡ hrous, consplcuous, 2-20 nrm¡ porapþsoe obund.ant,¡
unilocuror sporangla and, plurirocuLar sporengie et basss of free
fiÌaments,.latter uni- or multiserÍate¡ plants epip\ytic on
Ir",rS, Ascor¡hÏIlutg lliqanthalla a¡d othor algae, occosionally
epilit'hió. . . . . . . . . . . . . . . . . . t . . . . EL.{,OIIISTÀ

Thellus nrucilagenousrinconspicuous , 24 nmi parapþses sparse, uni-
locura¡ a.ndþruriloc*ror sporangia at bases of free fila.ments,
Iette¡ uniseriote; plante epiphytic on "Arthrocladia . . SYITPIIORICoCCUS

RÂTFSIÀ

38.

40

4'

41

42

4L.



42.

43.

45

46

48.

Maxinun diamater of, free filonents2l0 ¡
Marçi¡nun itla¡neter of free fila^ments< fO ¡

43

44

44

47. Outernoet layer of thallus composed. of u¡bre¡¡ched perapþses

Outernost ,Layer of ttrallus conpoeecl of brancbeit paþpþses¡
two spec'e" 

:"y.u:r:":"ïr.t: :':ît:":rl": ïl kii;_;;^**

Colourless hairs present; epiphyttc on phaeopbyceae¡
uniloculor and.plurilocular sporangio aü baães of f¡ee
fil'a¡nents, latter unlseriate; pla^nôs not usually epi¡rl¡rticonÍostera. .. . .... . . . . , . . . . .. t . l,{ymÀCTULA

corou¡ress hai¡s absent¡'plurilocula.r sporangie interca,rary
andl consist of bend. oi lãcuti enciroríig " ãot" of somaticcells of erect firaneut¡ unilocura¡ sporangia absent¡ prantsepipþtio ôn zðstera . . . ô . . . . . . . . . . ., IIALo$lRrx

corourress heirs abeent; thellus not muciragirroo"; prurirocurar
sporengie fntercaLary on free fila.uents; u¡i- or nurtÍserlatecyllnfuÍcal¡ unilocurar sporangia et basbs of free firoments,ped.ícellat€ . . . . . . ¡ r r ? . . . . . . . IrEpTOlülll^TDtú

¡coLourless hairs present; th¿Dus nucÍrag$nous¡ plurrlocurar
sporangia st bbses of free'firarneuts, in:tufts¡ unise¡iate(?), fusiforn; unllocular sporangla absent. . . . ¡,frcRoc0R]îlE

thallus pseud,oparencþmetous .encl, in the.forn of .a ephericelor benispherical cushion, g convolutoitr å geletinõue,
ghol,low ---

thellus of anotber forn - :

Thallusgelatinous, slippåry --__47
Tballus not gelatinoug¡ thallus sphericol, nenbranous,

pepery, consisting of two tissue layere, 2_IO cm ttian. ¡colourless halr preeontil plurllocutar 
"por"ogio' 

uniaeriete
and, maseed, in ss¡iy'ver tballus surf,ace; -planìs usuellyepibiotlc
[rlis gênus is in fact trury parenc]Srnretous and when e snarrportion of frond, te rrghtry squoshed no sepqnabre fira¡¡ents

. cen be seen].., . . .o . . - ..-. . . . o . . . . . OoupoM[:NIÀ

Parap\rees short, 2-4 cells; ôhal.l.ue solid rrhen young but
soon.becoming hollov; irregular in shapo, con"ãlutõ¿, l_3
c¡n d.iam,¡ yellow¡ gregorious; internei ii"".," consíitingof lor¡¡e, sterlete, corourrees cerrs; cerr's of outer breichesprogresoivery smarl.et ?td pigrnentecl¡ hairs presont;' unirocular
and' plurfrocular eporatgia borne at parephysäs bases, retteruniseriate a^nil short; pLante epilithic ãr epiphytíc. LIIATHESIÀ

Paraphyses long, JO-17 ce1).e; thallus not obviously.hollov;
for¡as small, brcjvn oushions, 2 nno diarn; cells of-rnternartissue cyllndrical., not stelrate¡' sporangia as in Leatheatøtepipþtic onGhondrus. . . . . . . , . .-.. . . Cõñlîiõiiäf,õÍl

j



49. Thallu¡ pseud,oparenchJ¡natous snd- formod by leteral fusion ofaxos, branchos or boü¡ ¡ oseoutielly fflornontous natu¡e ofthallua svid,ent ansl often only elight Prossurs in roquirorlto ooparats conetitubnt filomente; thel Ius in form ofbrucl¡oct cylindrical frond,, ofton fil.iforur, + holloccasÍonclly flntt enett , + mucllage, eoft, or. cortilrarely mnrinc ; axlal f ilenents singlo (uninxial)

owr
't$glnou8,

multfple (mul tie¡iat) or

Thellus ùruly paroncþmatoua and formed, by repeeted, colldivtsion wit'hrn ßxos, branches or both¡ ;";";;.ù; irraroont¡Ìeckin8¡ thelrue verroblo tn form, oftea uegsive buüsimploet spoalec may be sul¡-fila¡nsåt"""-- _-:-:'_ :,: _ _ -

50

5r

6T

50.

5r.

52.

,3.

thellus uniaxial

Thellus uultlaxial.

aaaa. . .T,IìTTINOCLÂDI^å,

a

I¡rond coustructsil solery by denoe corticetion of aingre axíarf,ilanent o¡rd its bront¡es¡ corticetlon forras 
" "r"ii:";i;åtissuo, nxi¡r cerr remeine dietrnot in !.s. f;r;ã;- frond, boargprominerrt essiüits,t,ory hofrs, espociolly in j;;;;ile.parts(ney be el¡sout in.winïer);--åri"il tougl'- end änrtilagçnoua, notmucíIasrþoua; rirrro.r, iå*ui"-;; iisii.ö "tffiiing 

opposrteorol,tornate.. r, ¡ . . . . . r . . . r . o . .. o ¿ ..iZ
Prond' conetructed by loose corticatton of efngre a:<rer fr''¡¡entoud' its lrranches¡ cerrs of cortrcation similor r.n "i¿i-ä'-"thoae of exis, oci¿I celt becomee indtEtt;;t;-cãiticatronarises fron¡ s¡¡ort lator¿l eseimlletory ftlartontr-*a ,qyin turn, bear sssondary neerrnitatory flraroents; lroir" colourress;thellus aofù ond,.oftea ¡¡ucilug*noo", neven cartila¡¡ðnousi ..branohing pse,idodtlchotomous oi irregul&r _ _ _ :-:"_ _ _ _ _ Sz

Froncl flliform, not_.,\ lj cm¡ pigurontett hoirs borns inirranchod, tufts flnd, s¡re.noe¡t {i J,r.^*ra ^g^,.-r --_-_tho entlre length¡
vhorleù tufte.. .

unnäcurei ;;;;;sñ"il"il;il ;;""

Froncl filiform, terete or ligulete, usuolþ ; 15 cn¡ novhorlorl a,rrar¡g,rtront of pig;enüe<t hairs¡ - oírro".,i.i 
"pora'ginsu¡k ln peripherel layer ãr th.tlucr . . . . . o . DDSM/IRE'TIÀ

Âssimfratory filaments cloùhing onùire frond . . . . . . . . 14

A¡similntory filaruants-present only at frond aplcee¡ frond.gurfeco conuisting of smell_cof¡ä¿ layer bearlng sporongiafn sori; sporangia almost 
"f""yn unfloculor; sorL contoinperapl¡rses and ofton s'ow a spirel or_ vhorled rtrrangoment¡frond' psduoodichotorooueþ urenorreÀ¡ bra¡¡ches iãrriirut, ioopice] coll. . , . . . . . . . ¡ . ¡ . . . . ¡ . SpU&¡_fAîO0llNUS



54. Assinllatory filanents¡ 6 cellÊr in lengtb
Äeoimiletory 1¡inlongth ----5g

55' lbonrl filifoirqr + oonstent in dia¡.., not narkedly mucilaglnous

irlegule.r in d,iernetsr, beconing d.isteud,e<l,
og$nous

Åesirnilû,t'ory firenentg 6-8 cerre in length¡ axos profuaelyl¡ranched' ' . . i*. . . . . . -. o . . ; .'.'. . .t*--. .*cß.Tirr¿IX
Àssimil¿tory filaments¡ 1.2 cells in tength; axsa sparsely . .,.branchecl.! ..,. . .... .... .. . .. . . . ., ..r.¡ r .. MYIùïOCLåÐIA

Apicel ceII of assimilatory fitameirts regularly.spherical and
3o:?5 ¡ li*.; uuilocuiar onrt prurit;;i;"pã"äsi" present,lattei nurtíseriate, sitriquou" oi branched and. borne at ba,sesof assimilatory fílamente- .. . . . .. r ., . . :-:-. LrEEllÂNNIA

Apicel cell of ¿ssiniratory firamehts irreþurarr.y sphericar and.not) r5-2o u dia'n.; onrv unilocurar spoiangialt*ã;:-:M'söior¿

Assimiratory firanents 2-3 cerrs in rength, rackÍng prominentepicar cerr; frond arroys beconing horrov but witb narrow borso¡d' not disteniled; unil-ocurar sporangÍa in sori irregurarrydistributecl ovor frond surface; -frond 
texture soft; brancheste¡rninete in apical ôerr. . . I . . . . . . . .-:-.,.--îiïiõps¡s

Âssimilatory fila.ments c, 5 cells in length and consisting ofnarrow cells ceppgl uv large + sphericãI cell¡ ii."¿ solid.but mey become hollowl *IfoãofL sporangio present but nottn verv distinct sori¡ frond. texturã firil; ;;;;;;"" termina{,eÍn short filamentg . . . . . . . . ô . . . . . . SPHÂER0TRICHIÀ

I'¡oncl filíforr¡
marlrorlþ r,¡ucil

,6.

57.

58"

59i -A.ssinilatory filarnonts ctothing {rxe¡¡ from apex to bose . . . . . 60

Âesinilatory firamenùs ebsent or preseut onry at srond epicos. ¿ 64

60. ìforphologicar bound.ary betweon assimiretory firarnents ancr axesvery slapp

Morpholo¡tic:r boundary between assimiletory fira^ments a^nr axes+ind.istinci¡ __-__ 6l

6L. 'ttssimilatgry filaments 7 cells in le'gtb; thellue soft aridmucilagþnous ¡¡¡ 
62

*:1i11:::ry fila¡oents 7 ceil.s in tengtb; rhalrus tough, csrr-lregÉnous, dark brown, eo1ícl, bearing nany enil fo"g piiåu"y- 
-

branches but reretivery fet eeconaarj *t¿ t""t,i"iy"u"?ìn.t"";unilocular sporangla borne at beses of assiniratoiy f,iramentsond' apparantry sunrr in peripherar rayers ot,trooã:"pruri-tocurar sporangia unk¡own on moc¡orh"eri;" ;- j 
-: -::: 

i^]''õnonn.rnrl



'1

l
j62.

63.

64

66.

Froncl_3 richly branchetl, branchos 1ong¡ frond. IO-10 cnn¡cells of axes 20 x ilia¡¡. in length¡ uniloculer sporangio
borne of beses of assimilatory fila,nents; p1urilõcula,r
sporangia ur¡known on na.orothallus¡ epltithic, somotimes
epiphytic. ., . . . . . . . . . . . . . . . . . ÊÀII\r,|\GUAUGI0IA

$rond + sparsely brancheil, bronchos sirort; frond. 2-20 cm;cells of axes +9 * d.ia¡a. in length; uniloculer sporangia
borne- at b¿ses of assi¡ciretory filaments; pr'riroãurar
sporangia uniseriate or urultiseriate, bornã latorally
on @r at apices of essinilatqry filanuents¡ plants ¡plpþticon zosterp reavee i . . . . . . . . . . .-. -. . . .-cl,ì,ri)slpH0N

Frond + richly brancbed, brsuches long; frontl 1O-J0 cm,
d.ark olive-brown; assimilatory firo.rnents in tufts which
ere pedioellate on axos; pl.ants epÍrithic on stones, often

': :'Ti :'.n:o:Y ï:.:'. :n:":":i: :".': i#rp E'DE'ME

Frond. + sparsely brancheil, branchcs short; f¡ond. Z-20 cm,yellov-brown¡ assi!'iletory firernents sÍngte or in s¡¡er.rtufts borne directly on dres, not pedicerlãte; oftEn epipbytic
on Zostora .. . . . . . . . . . . ô . . . . . ö Cfr¡rlOSipl¡O¡¡

Frond flriform, terebe¡ assiniratory fÍ!.aments obsent but paropþses
preeent' crowd.ec! together with, and just proxiroal to, tufti ûf 

,hairs ¿t fronil apices; paraphyses brancñed, ax¡d rritú rnrgeapiceJcolls; frontt al.ternatery or irregurarly bronched., t0-45-"rl ,oitbut not mucilagenous¡ unilocular Àporangía borne án parapbyses¡prurilocular sporangia,unknorrn on macroiha,llus. .. . spoñobiluuÉ

r

-'
I

I

f-
ì

i

I
ì

I

t-
I

j

f
ïrond opices each crorrned. r¡ith a prominent tuft of hairs;

apices so¡¡etines sworren¡ assiniratory firarnents absent,;thollus filiforn or flattened, vith rnany axial filsnsnts- - - 6,
Fronrl apices lackin¡¡ tuft of hoirs¡ apices attenuate, neverswollen¡ assinilo_tory fÍra,nents pro-ent but onry dístar. pa,rts '

of branches, perÍpherol.tissue rayer of most of frond coniosetlof smolr epÍdermer cor.rs¡ tharrus filifor¡a wltb onry 3-5-axial filanentsi unir,ocuì.a¡ and plurirocur.¿r 
"por*iiu. 'present, lattor uniseriate a,nd, branched. or unbrinche¿¡ c.6'loculi¡ sporangle in prominent sori scatterear throughout.frond;sori contein colourless hairs and paraphysêsr o . . strLOpHORA

.or¡¡d. *oiliÍur-,u¡ sr-if fiaiienect, ;l ., mn¡ þroad.¡ branch opicesoften s\ûollen oad. beaiing broncúod paraphyses; reproductive
bod'ies borne on paraphyses and"thus oonlinea io.apicat regions;only unilocular sporangie kaown on macrothal.lus- - - - _ - 6T

' Frond. flattened, _> 3 mn broa,d.¡ branch apices ¡levor swolleu¡
reprod.uctÍve.boclies.borne in sori over surface of thelrus;
onry pr'rilocurar mÍcro- end. nega¡¡arnetangia known on. r*""å-thallus¡. .. o r............. e...' CUILERIA

r-c

Frond. fitiforrn, ligu tajQe¡ æcis-forms. rniclrib on vhiah tvo laterel
rt'ings of tissue sre prod.ucecli a.ss imilatory fÍ

SDorochnus
laments absentbut paraphysos sj'milor to those of present at

froncl apicos; frond, t0-30 cm, dichotomously branched¡ unilocular
sporangia bôrne on parephysês¡ pIurÍIocular sporangie unknom onnacrotballus a a .........CÁRPOMITRÀ

I'M

v



I

i

67. Thellus a black, Ieethery, epÍlÍthic ctllst. . . BATTEBSI.à,
Tbellus another form -F- 6g

68, fhallus spherical, hollov encl epibiotic
lhollus enother form . . . . . o . . .

69.

Thallus another form .

70.

7r.

73.

74.

75..

76.

Thellus filiforn, Þ,2.* d.iaur¡; soft_or catilagetous but notmassive¡ some ð!1c,ru" o"iy-å¡igiiry p;;;;;¡ñ;îäi", u,,a,"y&ppee.r filamentous on a 
""""ui-ã".àiortrooj 

- {t;ü;. soltù,so¡netines hot'ow, in oraer tir"oã"], . . . o . . . . . .

COLPOI.IDNIÂ

... 7O

70

I5

T2

'{xee bra¡ched' throughout length. . . . . - ., . r . . . . . . zr
Åxes unbranched, or branched only at base . . . . . . . . .. . gI

*::lÏ"ît:#tÏ"|,'åËfffilååï to acùrvÍùv of rarge prominenr
. :, 

___._ . I . ...,. . ... . 72.
thellus nith itÍffuse grolrth; no pro¡ineut apical cells _ . . Tj
'llertical cetl division,q very sca,rce, thallus almost fila¡regtous¡plants t-2 on, qndophyti;"ii-g;;r"ral* . . ... ¡ . spH-{cErLA
Vertical celt d.ivisioa abund.ant¡ fion<t articulate :

" rL ' '73
. Lete¡¿r braaches bornô betr¡edn the c¡oss vorls of one orti"orutioo¡ptants smaü.,. l:tlr, "*;;;ãid-i 

=r,. 
conmonly epibrotrc¡corruuontv 

:n:ï"u 
vege{iative iäpioauction ¡rvî"J.ås or propasula.. ........:.:...:: . SfHrfCËñiI

Leteral branches borne stradd.linq ¡
ad j ace nr 

""t i ão r ili;"; ; fr ;;;-;'":ii;!ît :,"liï:ïr;n.epilithic¡ nev€! ro"riíg'p"op;di". .\. ¡ . . . .Ò . . ., T4 i

tt::l_ï:: repearedly brauched.;
Þorne directly on axes. .. . :

ultimete branches alteruate,
..... i o o o...HÀL0PTEI¿IS

.Plant axos brancfrlf-on3e or twíce¡ ulti¡¡ate bra¡ches inrrhorls a¡ound exes, born" oo-""åooaary thickeaing whicbEnca,se8 &x€s .¡ .¡ i .o. i,¡ .o i i o .o ..¡ ¡ ¡ o ,.t . . cLÁDostrEp.nus

"ålJ"îil;:; ffïlil;iïï#::iäff:':": 1"1"1"y". . .
Plani¡s parenctryrmatous fron apex to bage . . . . . . . . . .

rèeprod'uctÍve structu""" o"f,u" immersed. in parench¡nn€L¡ . ¡ . T7
lleprod.uctivs structures mostly lnmersed, in pa"renc\rna. . . . . . .....¡1.¡ .o . . . .. .....r..... . . . . STICïTOSIPHON

a

76

79

J



Reproductive structu¡es te¡minal (pedicellate) ou or

intercelary in monosipronorffi prants; prants uauarly

iieproductive structures (unilocula.r sporangia) usuelly inopposit,e, sessile peirs on nonosi.pUðnous-unå par*nchyr"toos
par_ts of plant; plants selilom 5 cm, commoniy epiphytic
on Prumaria eregans o. .. o. j. ¡ i i. ¡ i. i o r . . . rsfl{M0plEÅ

79. Branchos termiuatin¡¡ in o hair or pseudohair.

Ltoproductive structures (nonosporangia) peclicellate ancllaterally borne. on monosiphonous parts-of froncr, r*"rvintercalary ana- then.onry singry; branching ratúer i*ägurar;pluriloculor sporangia inter.al""y. . . . . . . . IIA"ióËpõRi'

Reprocluctive struc{,yres 
^ 
(nrouosporangia) always intercalary inmonosipbonous parts of frond and. usuarry in short cr¡aing of '

2 or 3; branching nainly opposite and. uuequal¡ plurilocular
sporangia inóorcalary - 

TILOPTERIS

tt

78

80.

81.

ß
g
ø.x

80

Branch apices lacking a terminal heir ì¡ut often with Bsmall apicel cell¡ thallús 15-50 em ¡ c. I urm cl.ian.,richly braacheil, brenching ir regular; hairs present,
rondomly scottered over thollus surface; in T.S. youngthallus consis'þs of 4-celled. meclulla wÍth peripheral layer1 or 2 cells thick of small corticel anil etrual cemature thallus becomes ho1lor^r. a¡d, cker cortex¡ uni-locular sporangía-'sôattered over and. sunlc in cortical Ieyeriplurilocular sporangia unknown on mecrothallus ; epiphytic onChordaria. Fucrrs -7*' Cr¡eðo+i¡*a etc.; ol<lest pIants rnay procluceexserted unilo":':,f:":ïu:".

'' Cystosei r.(

and. short arlventitious filaments
DICTYOSIPIION

Thallus hol-low, tubulor; branching usually opposite, br¿nchesattenuate at apices a,ncr bases; sporangiâ otrã nai"å in sori.sori encirciing rtrarrus in oquid.istant rings; untrocuiui---'
sporongia exsertecl on thalrus surface; ptùritcutar sporangiaunhno¡¡a onmacrotb,alLus . . . . . . . .: . . r . . sfñr¡nfi

Thollus solÍd though nnay become tubular in old. plants ,branching not usually opposite; branehes ,selãom attenuateat basesi õpor'.ugia and. rrairs ra,ncromJ.y statterecr; 
- 

unÍrocurorantl prurilocul¿r spora,ngie sunk in tharrus; anatoÁicerry,
mature thallus tn T.S. resembl.ee young Djcivòsir,hogl epÍphyticon various orgae or epitrith:ic out.'*tio"TffiùTcsiigil¡l

Âxes bearing short uniseriatc ratorar. branches of + rinriùectgrowth . . ..: . . . . . . . . . .-.-.-. . 
-- 

g2

Axes lecking J.aterals of Limitocl grorv-th. . . g4
I

Lateral bra'ches of constanl, length (c.B celts); laterals
evenly distributed' ovsr axes! thorrus up 1io i'cm, soritaryor gregerious; .. thollus c. I nm d.iem, solid.¡ trairs presentplurirocurar spors.ngia cylind.ricar or fusiform, uni or biseriato,mixod with a¡rd in reugth equor to raterars or íimitod growth;unilocular sporengia unknown; epiphytic on Seuv¿il¡.nr.{tJì*' 

-.-'
eriffithsisna . ...-. .-l-. lffiì,fi¡,

Lateralbranchesofva¡iablelength...r.. Bj

ö¿.



83.

84.

85. thellus tubular, hollorr . . .

Thellus a¡otber forn ; . . .

86. Frond unbrancbed. or brnncheð only et base.

LateraL ì¡ronches simille arrd patchily d.istributetl over u,*"u i :

(usuelly no¡'e Dumeroug ancl longer clistally); thaltus up to
I cm, usually gregarious; hairs present¡ plurilocular sporangio
cylindrical or conice,I ancl usuolly rnuLtiseriate but.very
variable¡ uniLoculer sporangia present; sporangia usually
sessile and borne on axes but occasíonally on leters,Ie end.
prostrate 

:':":": :n:n:":': :".T*ïïY.":u.":o:' "'ulTfi,rororrrro

Lateral brar¡ches bearing short bra,nches anrl evenly anû deneely
distributecl over ar(es; thallus up to 4 cm, soLitary or
gregerious; hairs present; plurilocula,r spora,ngia cylinilrical

.uni- or biseriote a¡rd. borno terninally on latorals¡ unilocular
sporengia borne on Laterals; sporengia perlíceltate; epipllytic
ongE$g¡¡1. . r .'. . . . . . . . . . . . ¡ . . . . . LEBL0NDIIJLI¿A

ThaIIus articulate, atteauate proxinally aniL distalLy, not exceocling
1.5 crn; each froncl terninatos Ín hair antl leterally borne hairs
tend to be crorvclecl ilistoll.y;. fronils gregarious¡ pLurilocular
sporangia formecl by transformotion of young (nonosiphouous) tissue
or borne in sori (sessile) on sicles of froud. or in elusters
(pedicellate) at bases of fronds; plurilocul&r spora¡rgia uni-
multiseriate; uníIocular sporangia uncoÉirned ¡ epip\rtic on
Cystoserip., other olgaer !.g3jglg. . . . . . .

Thellus not articulote, cylinttrical, often exceeding I.5 cm; hairs
ronclornly distributecÌ; froad.s solitary or gregarious; ¡rluriLocular
sporangia sunk in epid.ermal layer of fronrl, nultiseriate,

subspherical; unilocular sporangia also sunk in frond.; sporangie
not in 

:t:":u:".": :':t: .":t:Y:".": **: - F: :tl;i;ål$ffin*.

86

88

87

Irond. branched. throughout¡ branchin¡ç usually opposite, branches
attenuate of apices ancl bases; spora,ngia and hoire in sori, sori
encircliug thallus in equitlistaut rings; unilocular sporangÍa
exserted on thallus surface; plurilocula^r sporongia uhknolrn on
macrothallus . . . . r . . . . . . .,. . . . . . STRIá,BIA

Õl o Ono plastid por vegotative cell; frond. usually constructecl at
intervals; plurilocula.r sporangia uniÞeriato and. formiug
d.ense irreguler patches. on froncl ¡furface; sporangia mixed. with
cylindrical or pyriform parap\rses consisting of single coll¡ j

uniloeular sporangio uuknown on macrothallus; epilithis or
opizooic, sometimes estuarine . . . . . . . . . SCYT0SIPHON

Mony plastids per vegetative coll; frond. unconstr,fcted.; sporangia
in small sori ¡¡ixecl r¡ith rnul.ticellular hoirs; unílocular ar¡d
p1uriloculo,r sporengia prosent. sessile or perlicelLete, ]etter
multi s eri a:" 

: :n: 
t:t:t 

:' j ":t :"It: 
-. ": ".n :":É:" : :" :"'ïåiffiåäårru,

B,J. Th¿llus d.elicate, fever than 10 colls ia l.S.; frond. flattoaecl,
rnembranoug. . . . . . . . . . 90

ThoIIus massive a4d, if flattened, never monbranous¡ frond,) 10cell.sthickinT.S.. ...... 97
t¡ If uniloculaç sporengia are borne fron and. sunk in cortical tissues,

this is Dictþsinhon eck¡nanii.

--



90

94

B9

9O Fronct vith nittribsi grovth ctue to lfno of apica'l cells;
branching ttichotomãus¡ asexual plants bear to{,raspora:rgia in
sori on ãith"t sid.e of miðrib a¡rd' oü both sidøs of fronô;
sexual plants clioecious oncl bearing oogoniâ, or ptrurilocular
male garnetangia in sori; epilÍthÍc and sublittoral

¡... DICTYOPTERIS

Frond. bra¡checl. .

Fronclunbrancheil. ' " t ' " t '

I¡¡ondt wÍttrout ¡uidrib. . . 9I

it

i.l

It
91

93

94.

95

I¡ro¡¡rt with growth clue to single apical ceII¡ boirs lacking, .92

Frond with growth tl'ue t,o line of apical ce1ls¡ halrs present
in distinãt, horizont¿l or concsntric ba¡tlg. . ' ' '-.''' ; ' 93

t 92. Fronct 3 cetls thictr in t.S. from base to apex¡ branching.
ôichotoroous; frontt translucent, yelJ,ov bro¡rn and .sonstimes
faintly Ír¡:íclescent; asexúal plonds bear tetrasporangia
ranrì.onþ distribute¡t on both si¿tes of frorid¡ sexual plants
d"ioeclous a,nit bearing oogonio or plurilocular nale gametangÍe in
sori. .... DICTYOTÂ

Fron<I;> 3 cells thich at base; othe¡wise as !¡3¡!¡19¡þ' 'DILOPHUS l- Iji
t 

,'

Froncl fa¡-shaped, tlartr brown, ope.qu€r- stiff ,-soneiÍnelirritlescer¡.t.i----'----'3-
thal^lus not-), 15 cra; only peimary i,;otches presenti haire in l-
concentric Uanas ,riåog tio"a¡ apfcaf eage ãf frond. incurveè¡ : I ,

asexual pl,ants bear tãtrasporangia, sc¿ttorod or in groupst i

on fronti surf¿ce b'etvoen b;ûðs ;1 hairÉ¡ sexual plaqts rnotro-

ecious vÍth oogonia in zpnes betr¡een bantls of bairs a,trtl tr¿n-sverseil i I

by longituitinal files of plurilocuLor ¡nale garnetengia ' P'ADINI| 
I

Frontl ligulate; Ir&lo jrt::"ov-brolrn, translucent, softt not
ir¡icleicent; lhu,Ilo" ) 15 cm; primory, secondåry ancl tertiary
.branches present¡ 

'hair-s Ín ho¡izont¿I bancts; apical ed'ge not
incurved¡ tetrasporangia scatterecl or in groups close to
baacts of hairs; soxual plants dioscious with oogonía or
pLurilocuLar inalo ganetangia scott,ered' ôr'in groups close.to
.b¿irg.....o., .... TÀ0NLÀ

One plastict in eacb vegetative cell; fron uaully stra'p-shapecl- 
o"'"ibbot shapect; piurilocular,sporangia uniserl.ate enô f,orning
donse irregulÀr patãhos on frond surface; r¡nilocula¡-sporongte
unknor,¡n on-m"crothu,I'lus; epÍlithÍc or epizoolc on &fgnust
sometines estuarine . . .'. . : . . . ; . . . t' :'PETALONIÀ

Many ptastíðs iu each vegetativo cell . 95

Thallus fen-shoped, rlark-brownr opêquar st'iff sonotines irritles-ceat ' ì

hairs presettt-io;conspicuous cóncentric ba¡its' ' PÄDINA 
Lj

Thallus Isaf-like or ribbon-Iiko vith basal boldfast¡ fron<l

pale-brown or olive, eoft; hairs usü¿IIy prcsent, irregularly
icattereal over frond; unilocular aporangia scatteroô over

aaò partly immerseal in froncl; plurilocula'r sporangia variable
in silope 

-but usually conical or subspherical, ùaoleted or ín

"o"'.':u.n:":'i :T.': :tÎ::' .":':Yt:".': :':':*ff-clAnrÀ+
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*Incluôes Dasmotrichum



96 bond, button-shopecl, wÍth central holclfast .
Frond. not button-shaped, with basal holdfeet

Froncl simple or split at d.j_sts,l end. but not truly branched ¡growth intercalary¡ plants usua).ly of sublittoral zone. .

Frond. bra.nched., usual}.y dichotomous
usuall.y of eulittoraL zono. . . .

99. Frond. vith cryptosto¡nata a¡rd hairs

97.

98.

Frond. flaütened. .

100. lrond wi
root-L
as lat
ehores

IOI . _ Froncl .flattenecl. .

Frond. cylind.rical.

holl cylind.ri.cal, simple, sometimes very 1ong
often gregarious; .froncl cl.othed. vith hairsl
unilocuLar sporangia a¡d. cl¡rvato u¡icellular
produceil in denss layor on surface of frond.¡
unkno¡øa on masrothallus; epil.ithic, usually

Frond leckÍng cryptostomata ancl hairs; frond leathory, cì.ark
þrqvnt nuciJ.agenous; sti-pe tough. end I¡ord.fast root-:riko¡ uni-locular sporangia a¡¡d cravate uúicer.ruta.r pareptyses proauceain irregular patches on froncl¡ garnetangia i."f*ã"" "" ;;;;;--thallus . . r . . . . . o . . . . . . . . . . . . . LAI,{INÀI¿IÂ

th conspicuous nid.rib; stipe cylíndrical¡ hotrd.fçrstike; unÍLocu!.ar sporongia borne on sporophylls prod.uced

"":'.o:':':T': :'.":':": .":î': :*.":î :i:":.i ÄLÀRrÄ

Frond" lacking midrib; stipe flattened; hordfast tuberous,inflated. and. worty; unilocular sporangia not, on sporopúy1ls¡plants oseìshelter. or .onJ.¡r': mod.e¡atä .exposure. . . . . sÂcÇ0RHruA

I

IO2. Irond vith midrib; cryptostomrt, diì¿ hoirs
d i s coid, ; air- bled.ders someti¡oes prosent;
(receptacles) are mot,emorphosed. braach
many fl
and,/or

ask ohoped. cavitiss (concoptacl
antheridÍa¡ branching d.ichotornously

oogoniuur; species monoecious antl,di

Froncl lacking ¡nÍdrib

r03 thellus with lorgo air-bi.add.ers borne singly a¡id. at intervars
along frond.; branching d.icrrotomousry; -rãceptactres 

on smslrletoraL bra'ches.i prå.nts d.ioecious; 4 eggs pu" oogorrirr---.-... . ... o . . . . . .. r . . .. . . . . ÀSCOpHyLLU¡i

thallue lacking air-bladðer. . . . . ¡ , , ,, ,.. . . . . . 104

HI}{ÀNTHÁLIÀ

98

Iy; gror.rth apieal; ple.nts

98

toI

(up to g m),
mueíIagonous;
paraphysos

gametangia
on sme}l stones
..r . . . . CH0RDÀ

99

I00

ePi
es)

present; hold.fast
fertile regions
ces and. consist of
containing oogonia

I02

105

r03

; 8 eggs in each



IO4.

105' Tharlus d.istinctr.y .ichotonr.crusry branchêd . . . . . . . . .

lbarlus fe'lsely alternatery branched., irregurer or pinnate.

106.

107.

IhaLlus ) L5.cm; f¡ond consists of long d.ichotomouslybr$nche¿l roeeptacles arising-cioi' 
"ortre of smalr button_shoport vegetative 

*tí-ssue ; ituotraioncious ; 
-i-;;g-;"i"ïo-go,ri*¡

plents of lol¡erruþittora.t -zone. 
. . o . . . ... . . HIìI,U{TIÍALIA

Thallus ( -r5 cor; lconsists of d.ichotonously-brauched. audcirannolie<L frond with terminaf rãceptectes"; pi*,t". nonoecious; 2 eggs^per pogoninm¡ ptents 
"á ";;;;-;utittoratzoneendLittoralfringe r c r r r q q t i. e r r i r pItLï.llTIA

t:-t
I

I

,-l
rfiI

. 106

. lo7

Hordfast disooi'; fron. button-shapsd v.ith rong dichotomousLybranchod. receptacle¡ pra,nts ¿iouäioo". . l.-.-.-]-;-. .uII,fÅNfH.[LIÀ
tn"lll::l creeping, rhizornat_ouo; frond. Ji"Uotorousty branchedbearing tertrirri, unbrancì¡ecl'rucãptecto; plants monoeciousbut distal conceptactes entirery-åqu-*i¿lp**iräi*r"r"eatirelyfenoale; leggperoogäniu¡n... . BrruncÀRlÄ

Frond. finely b¡anched.,and. frequentfq, spiny¡ branchiqg alternate,irregular; air b).atld'er outy *rii, 
"irpio, ",.u"pirã"i"ar and.intercalary;. receptacfe ,api-cal ,-iq¿q"e and. often þranched............. . CYSTOSEIA,.A

Froud strongly broncheclr r¡ever spiny¡ brenching alternate,pínnate; air brad.rler õompound ana articulate i¡ coistructiotrr'siliquose a¡d terniner .oi subrerminal; ri"ãpt".rãJìatqrar,sinple .. . . . . . . . . .- . : . . . . . ... . . . . . . . . . Iü,tIDIlyS
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