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-'l-o Í'i:al-.-us a i-,i-c.l:;..:lir:r: rìi;,cy ji:.ì'lclt, tui't c::s'jr.r..i-l:.r dl - :t - (:)"",ä.i¿i;::ttr,,i.::
5 ec{;j cn i-.

1. th¿il- j u;r ì-.;::,3e:: (r,:a.:;,rcr cr:;,.ì c ) ,.

2. Thail-ns Îj.l-lii,ie:-',toi.s :: Íi.'-'ciy iil-Ílorln

2. Tha.Ll.ls ¡:o'i; fi1¿¡.rreriìjou.s or fi.r,e1¡," f.l.iiÍtrn
rvrafilq stxrekøos¡resg*¡

i. Filarc'ti{u,"iir',rr.'j.rie ( Lon;i.-LtirÌi:"r¿ii c.:ìl- ùivi:ir',:rf)
SectþI ?:.

), Iril-a.r,ielr'cs -øl'-th -1 ong:tr'.rìinal ceil- cì:ì :¡i.ions (pa..r:rrr:c iyi,n.totrs)n*rq3t"¿r'uþù.t[

d. FÍ1ai e¡.ts -r-itÌrcut ir::c:inent apical- cel]; d.'': not turn bla.ck r¡ith
Eau de Jave11e îec1;i.o:", .{.

5" Thal.lus o sa¡i-rt, åisc or cushicn $-€_qt_lgål_:-

5. Thal-l.u:s not a C-i-sti,ict clr:st, åi¡c or ci:.:irion ì

6"'llh;l-l.':.; a';r.ail. t:nob of tissue fron,'.,'l:ici:, p- t':it of f:i l¿'ei¡ts a.risc
3ectiol 6.

6. Tir¿] 1ui; no'b a sn'a-.Ì-1 ];:iob of tissi.ie

7. ThalIr:s e',; Le:r¡i Ln par:t (ur'-rrr.i,1-y l-rrtcrai l;r:,:clle.s) f:"1i1'oL:¡ o-¡ fiie¡n¡-'¡.-';ous;
. :'itir picri:rer-t apic"il celi; turns blacic n'ith 5au U" tt":1]::."

.1 cu r,rdIl I '

4. F:l-]ai:e:rts ritl.. prori¡-.eni a!"ical cel1; turns
Eau de Ja¡¡e.l.le

7. Thallus not a:; above

B.'l'1l¿11'r:s fiiiforn

S. Th:rLus not filiforn

9. th¡llw i:ucila¡i:tous,
u:rde.r sf-i;''!it pre. -jii:rL:

9. Thcl-iu.i not r"::cå1a¿'irtot:s, irornlike or sof i to torreìr;
cepã3ate r:nilel Ì)re ìjuJe

f0, T'ea,lius cl¡¡ior-rsl-l¡ ¡racûete or i;r,ibnlar

Thal.l.us not .¡accate or '',ubtLi::,r

Thaiitt¡ f i¿ttc+r,ed.

Thallr:s :no'b fiaitened

Thaflt',s vith d.is iinc'u rni¡LriÌ'¡

Tli¿Llius r-¡iiì:out ni¿rúþ

Tbali':s *¿nbr ilous r ri.hbon-1ike;
{0Cn:- i:, ler;th

bln.c1i on trç¿iLr.ent -''¡ith
Section i.

f i l¿r.¡,e - ts ,1o n.cj;
,S eclLgå .g:_

Section ?.

S eetioir 1-Î-.

orten'LeLÍcate; """"11ä"1::*"i.;: *t'*

thal', 4Ð0nÌi ir: l*:r:;t 'li $ ecl;i on i2 
"

lsi-tisg-lå. 
;

'7

1.

5"

rl¿i ¡

6.

u

i1"

L¿'- ¡

L4,

-'vori.'líker soit. to tolcii; cn rsii'cueni f-'.l,¡-i--e:. |;s ::eiia.:-'a';e
ection

10.

1l_ "

11.

L2,

12"

L5.

L.).

't 4*.r *

I

I
!

i ì lr.: i¡_i1;iC:l-;iiai:t rr4" -\ :É

6r-

1-12"



:a-.-

l'ie . iù .q cct i-o:l 1.

1. J aÍn r"e'etat::1re s;'ster erect; prostrate uls*e- 
åil:iï..x:j,, ,."r"*t_i_'u¡:

1. ]'ain vegetatj.'ve -sysier. pr,ostrate or erect and" prostra.te

2. Prostrate fil-arnents free

2. kostrate filaraent¡ l-ate::erlIy fuseC,

j. I'ai:i ve¡etati-ve s:y;te' prostrate

j. 1r'airi .¡e.,e t¡r.tive sy-jten erect and. pros"braie
clc not

4. One or ti+o cìiloro¡r]a;ti.l pe-r cell-i ,::hizoids present; fíl-a:"etrtsfr.,=,5:e-:zte
intci paeuri.oCisc:: ; ;-.J-rrrilocular:spore:rgia r',ultiseriet,e; in Slyozoans

Ð:do-dictyo+ i-rfes ta.¡s

4o T'¡¡o or ihreg chloro¡l.asts Ðeï cell-; rhizoid.s a"be errt; fila:,t--ntl: ag¡,ze :-..te

i::i,ô.lseud.ociisc:;; pluri.l-ocril.ar sporaiigtia r:-iúseriate; ín o:: on r¡i..i:iou.s a.lga.e
Ì likro.s Y-t-'1l ¡,r : n¡ .

o

+

5, keet syster,, less ol equal to prostrate systen

5" Erect sl.r:i'be: greater tiran pro,;trate sy-sier:

6. fhal-hìs : ¿.croscopic btrt ve::¡' sri.all-

6 , fhaliiu, n icrcs copic

7, Er;ct Ê]¿:1:e: of ur,b:anci-'ed. assi;ilator¡r fila.qents onl;r; f or*i:r¡' s:'e"1.1

.1,-t

4r

5

¿\ro

i.

9.

10"

lL.

15.

'tD

1ZL).

pus i;uläs on f.Jlr'stsseira Henone- ¿. 1ralíånte.i

7. frect s1"s beu of branched. fllanents

B. .Erect assinii-aiory- fi.larie'rrts sparsely brancheil; pseudohairs present;
rhizoids rrresent; piurilocula,r sporan6ia nui'L.ise::i:te; fo:=in¡ vel-vety
ñâ iches on lli;'a:ithalia Her-¡o¿e a t¡:-i rr-Fì'n¡e

8" Err:ct :.s;i; ii;--iory fila.' eirts branched.; t:r.¡.e hairs cïesent; rhizoiCs al.:sent;
p1-uliJ-ocuì-:r ;poral¿ia rr.nise::ia"ie; enåo¡hytic in Sli.,l.c:riro::a

g treblonera s t ilo uJ-. cr:-e
cel-1

!. Frost::ate si's{;en. a pseud.oclisc; -oeric
sYs te:'

9. Prostrate systen of f::ee filarents;

10. 0n¿. chloropiast per cell

l-0. Sevt¡ai ch-Loroplasts per cell

11, Srect systen of colou:les*" hairs only;

lina{ tlÍ.¡i;ions in the pro::tra.te
Phaeos trora Du:Ì tulorruÌn

periclinal cel-1 divisio¡s al:sent

epiphytic on varíous alga.e
S trehlongra. eTusir¡n

11. Erect s¡'sten of assi:-i.l"itory filanents

l-2. Ereci s;-sieg, cf a eimil:,tor;r fil-ar ents onl¡r, hairs absent

12. 3c.ct.,sys ieri ci he.i=s arrd. file-.re:'.ts 14"



13. .ärdcrPh"'rtic in G' 11un ; r,ultiseritae, ovoid , plurilocular sporangiat
StrebLonera t'teve

plr-rriIocular spora,ngia unknou'n; rrnilocular $poran¡'Ia
fj treblone' a hefor:ho:run

unj,l-o cr-r-l ar s ncra.ngi¿l trirl':nown

lj. Êirloph]'t:l-c in Petroc,Sl-ij;-;
prL's ent

14.

14. Erect assilíilatory filiir.e¡rts branched.; plurilocular sporangia ui'ris eriÊrte ;

eul-íttoral ; encloPirYtic in Ì:es ogloia Stleblonerg teluis: uf8

Dichos noran,Tium ch.ordariae

ú,.

IlerÐoner,a solitariun

T7,

18.

19.

&:ect assirj-latory filarrents Ì¡ranched'; plurilocular sporangia t ultis eriate;
S treblonei-a vol''rbile .

Erect a,qsii ilatory filanents unbra:rched; plurilocular spora'n¿'ia
ãr biseriir,ts; infr¿-1ittoral.; en¿ophytic in Cerariu¡' and ot'l'rer al

li treblonera

uniser-iate

naras itictr¡n

15.

l-5.

.lo.

L6.

u.
L7,

18.

!þeci s¡rteri of co-ì-orrrless hairs on1¡t

Erect systen of hu.irs arrd- f:-la¡:ents

Hairs u p"".td.ohairs; epiphytic on Dictyota'ceae

H¿.,irs as true haj-rs; on other alga'e

Rhizoicls present

Rhizoicls absent

in Ûudles 'fr2":'íA

l-B- ilrect ê..:,fli. i1-atory filarents Ud;raneiied' or ìrrrl.rciied'; ,:l,-i::ilccrr-i¿l.r''i !oïî-1 ii:1.¿

r,":rj.- or 'bi- seri;'.ie; iil CÌrt'lccieeì ia S treblone: a z¡.u..:'"rC inii

19. Piur"i-locr.rlat sporangia rrni- or bi- seriate; end.oph.vtic in l-es o ot_3"

and. Leib; ¿i;:,ni¿1. 5 !Tg]rl-jne'"ta s Ði:lÐ-e!l-cuft

L9..

20.

I'iuril ccula:: s;:orangia riulticeriate; in @. 3 trebloneia. ag.!r¡.aLe

One chlor-oplast per cel1; plir.rilocular sporangía', if present, rrn-iseriate ._a'l
L:.

20. ieveral chl-oroplasts per ce11
Per cell

21. One l-inei',r chl-orcpJ-:'sd; erect-Ë
pl-'"rril-ocrrlar s i)oral'î14 lll'lLs er
on I¡,:' 'i n .ria

; plurilocular spoiangia nultÍseriate

sy;ie- of a.s:i-ilartory filai'en"ts ;

iate, unilocul-ar sporalrßia unlinor;i*;
Lar inariocola=

LLo o

t.¡re;rtoi; oirles

21. One d-i¡coi'1 chloroplast per ceil; ereet syste:" of as

.., a¡rd. very ionS ì:airs; plurilocula:: sporå'flgia unltnclrnt- 
spol:a¡.Sia ter,'i'::.a1; sripral-ittoral, epilithic'

s ir: ilator)' f iI¿':: en'¡'s

uniloc'"r1ar'
PleiLroc 1a,3ia lacu-s tria

elanga.te ; ePili-thic'
Kuetz Ín:iie11a hoii.csii22. Tha1iræ - (t,'-)r- 1ong; p1r'rriloeular spore"rgia

near high tid"e l-evet

22. lhalhls 2 n:: long; .ulrrríiocular spormgia ovoid.;' epi
Kue

2J, F;ect filalents bra'üched

21. B:ect fila--ents u:rbra¡rched

24. One chloroPlast Per cell

24,SeveraL chloroplasts Per ceII

phytic
tzin,."ie

on Tac'nia
1Ia battersii

24.

10.

'25.

é1,



2). ).'u1tice11u.1ar par-rphyses present; pir:ri1ocu.1a.r sporangia a'bsent;
unj.locular sporar-:gia on b¿rsal la;'ss; epi=oic or epÍlithic

Corjrsonenra saëlggþ

25. \ ulticellular paraphyses

26. Ba¡al J.ayer ind.istinet;
on 4.rcus and. Þnínaria

26, Basal layer I cell thicli¡
epiph¡rtíc on. Ral:bia

27. Ascocysts present

27. Ascocysts allseni

ôo

sporangia unl:noirn

J0. One chJ.oroplast pcr cel1-

j0. i o'^e th;,::. one chloroplas'u pcr cell

a.bsent; plt"uilocular sporangia abund-a.nt; epi-phytic 26.

plurilocular sporangia often branched"; ep.iphytic
Þroteetoc¡rr¡us s ilec Lot;l-ts

p1u::ilocula^r sporangia not branehed";
Cornps one: a Tr]-crosconl- CìJTN

22

29.

28. IIairs abundant; rany chloroplasts; unilocular sporangia present
Ilecatonena f oecund-r-rn

28, Hairs rare; I (l ) ehloroplas r.s ; unilocular sporani:î"ïH"äî=,ru.ni"..,*
+

llairs present; plurj-locrilar sporangia rnrlltiseriate; u¡riLocula.r
sporan6ia present Hecatone*a. *acLl:l-.lis.

Hairs absent; plurilocuJ-al sporangia rrniseriaier'.rrilocular
Ilecatonena lieeh'i;eris te;rnii

5L" Iìl-r:ri]ocr:lar sporang:ia lateral on ¿tssi: ilatory fiLa:^ents
L'icros i",or1;,i ir-r .tel-¿:-Li üo(jiìIi.

jl. F1u-rilocul¿rr sporangia. terninal on assiirilatorry fila; ents
l' icros pon¡íu:- ¡i-1-obos un

J2, Pluriiocular sporan¿Ía rultiseriate; erect assi-ilatory fi.lar"eiits vlriable
in le'r;til. ',,o f;n; bacal Ia;ier usual-l;'- 2 ce-r-ls thick 3j"

j2, Flu,ril.ocriL'rï sIiol.?.'Li.:,ia uniseriate; e.rect essi' iiator¡ fil¿i- e''.ts ur,ifo::i::
irr iength to l-00¡r; ba¡al- la;'sï' 1 cel-l thick i4.

3!.
:^
)c:"

i1.
t-7

14"

i4.

)þ.

56"

&'ect fì lar ents in concentric bancls Chilionera oceilatr.rn

Erect fi1a: ents in clu:ps Chilione¡ a r.Erta.irs

Thall-us a co: pact d"i-sc; d.o¡¡-n-',rowing rhizoids rare, not penetra,tin¡: Ìrol l: J'|.

Thal.hrs not a co-pa.ct ciii;c but loose alrd..ilre¿ular;
peneiratin.; host ti:rsue

rhizo.ids frequent

ila en¡s rurbranehed; r:nflocrrLar si:orangÍa ter,' inalJ5" Erect assi.'ila
ot: fila' et:ts ; .La¡nin¡;ria l"l¡:rionç-a aecídiofd.es

J5, &"ect assir ilator¡' fila;rents sparsely branched.; un:ilocu1ar sporangia.
on basal parts of ¿ssinílatcry fila- ents or on prastrate s¡'sten

Flr:riloçular s porangía unis eriate; on Ïurontia üloner-a rhizophora

a,nd. S anrr¡n,îea.r-r glo ia.?lur11ocular sporangia rudinow'n; on/in i esog'Loia

Sirepsitìralia buf.ah.ar"iana

)þ.



JJ. Filar'ei'ts with obIÍque cross wa1Is

57. Fila e¡rts '!v¡:.th trarisve:se rva.l'.s

,8. Filer ents beaïing sn:all protr.rberences

lS. Fila' ents witholrt prottrberences

Ìny¡ionerg gggllæ.

l"lEj-oner:ia p¡.T:f1l-osa

J9..Ascocysts present I.llgioner a r- a$n-rrc j. i

19. Ascocysts absent

40. Þect fila;,ents unbranched.; on Êrtero*orpþa and .IlyC
I Yrione.a s-lren:lu-lans

40. Erect fila,.eiits spa,rsely bra.:rched.; on Fllcus s erratus
I,"JELongra ¡oLyel."drun

58.

59.

40,

l

J
I
I

.',1

I

J



Iie:..r to sectiOO 2.

6. Srarrching abul:,la'rt

7. iùrtdcphytic in Ccdirr:'

J. Epiph;"tic on Tacnia ano lriç4æ-ta,

B, I icro;cc¡ic species; epiphytic on P-dir-,¡:,

9, l,'aercscopic species; on orher algae

Feldri.annía slobi fera

Feldr'?:u!i? sirpleE

Kuetz inqie-'l-la llatter.¡'i i

Fel1L" anni.a pa.åinae

f . irect syster, g::eater than proctr¿r-t,e s¡i.:ten :

. 1. Ebect syster less than or eqrral to pro-,tra.te r:1'sten

. Z. üäatrus 1es6 than .Io¡r¡nr

2. Ttrailus no?e thin lCmm

J. Ereci; systein as assi:ilatory fila-'en'i,s only; one linear chlcrcp,last per'celL
g Irar inari-ocolax to- ento.;oides

]. kect slrsten as h¿Írs and- assí;'ilatory fila;rents: r,ore than three discoj.d.
ehloroplasts per cell

{. Plurilocul-ar sporangia u,niseriate; epilithic, j-n eaves and ere.¡ices
iïaerniella lueifu.ga

4. Pl-urilocular sporanigia nultiseriate; epi- or endcphytic; not in caves

). FJ-urilocular ¡lForangia ovoíd.

5. Flurilocular .spora:-,gia el-on¿'aie

6. Bra¡rching sparse

C-¡

25.

,.

10.

4

,

6.

.|
l.

9

11

I5.

12.

14i

15.

tn.

t

t

*

a

9. Branching opposite; unilocular sporangia absent 3eld:'_an:úa lebeLi.Í.i

9, Branching not opposiie; unilocular sporeá6:ia present leld.:annia ii.re¡.rlaris

10. Chl-oroplasis liae:,-r

10. Cloroplasts discoid.

11. l-il-alents j.nterwoven cord.-Iike; right angle branches present
Spon,qonel¿ to: entosrrtt'

11. Fila- ents not interwoveni right an¿le br¿.nches absent

12. Fila- ent branching pseud.od.ici:cto¡-cus cr aliernate; pluriLoculer sporangia
r-,ore than 12Ju Iotrg, wiih a ter,. inal hair Ectocarnrrs siliculosus

L2, FiLa-ent bre.nching opposlta¡.'plurilociilar sporangia l-ess than 125¡1 long,
without a ter:inai hairr ejggargë. laseicüÍatu¿

1]- Erect syster", of assirilatory filaients oniy; hairs absent; ri{þt angle
branches present; ronospcfangia present .A,gine-tos*oora crinita

li. E::ect syste:* of haÍrs and fiiarentgi rfght angle branching absent;
aônoL: ?orangÍ"a aì:s ent

14. iila'errt¡ ter*in:rte in trr-ie 'hairs

u

t

t

l-4. fme hairs aì:sent; pseud.cha.irs present

t



15. BrancÌring a.Lte rnate oï.' seeunrl¡ pluri.locule.r sporangia n'ultiseriate
S orocar¡u.s r -t.cl{)r oì'lls

15. Sranching inegular, pseudodichotolous or alternater pluri1ocu.la.r
sporai'Lgia ¿r cl-uster of loculi, r'rilberry-lilce

Pgiytretns r:einiloLd.ii

16. unilocuLar anrl plurilo=u1ar
sporairgia. intercä.lary :,/- Pi1ayel1a IÍttoralis

{

16,

17.

14¿1.

18.

18.

19.

L9.

Branching sparse

Branching abu¡td.att

BranchÍng: j.rregular

sporangia not Ínterca.lary

KuetzingielJa holres ii

Giífordia rí t ch.e11ae...-.v-

Gifjord.ía s 6s1r_nda

u,
18,

1ô

20.

2l-.

22.

23-. I¿'¡etal 'b::a::chieì;; not secuncl;
sporangia e1o;:5aie; in sori

20.

2ø.

2_l-.

22.

é1t

25,

25.

24.

Sranchitrg pseuCod,ichoto:r,ous or alternate Gifford.ía feneshrata

Branch:-ng regular:; plurilocular sporangåa sessile

3ra:rching' irregular; plrrilocular spora.t.igia pediceilate
Felcl-ranni¡r globifera

Ì'ain bre¡rchinS: opPosÍte

L'ain bra¡rching' no b oPPos ite

T-¿te::al br¿,iichiets secund-; corticatir,6 -ii1al' ents present; plririlocular
sporangia ovoíd., sc:.ttered GiiioJciia granuLosa

corticeti:ig fila.: ents absent; pirrrilocu-] ¿¡.r

Giffordia o';ata

Irarching ps eudcdichoto;,ous or al-ternate

Sranch-in6' s ecund.

?l-rmi-l-ocular s¡lorangia ovoi'it sca bte::ed

Pluriloeular sporarrgia nct oviriclr in sori

I'ain axis ritìr corticaiiu':"9 fÍ1al''ents; pir:riloorilar s porar:.gia conical
Gif f cird.ia. hi-nc!:s iae

25.

24.

2Q. 1¿'-in aris v¡ithout cortica.ting fil;-'en'',s; plurilocrr-lc-r' sporangia elonqate
ili"fcrd-ia .r ah. :âl l:f a

2) . Erect .:y-s ter ¿s -: i: Ílatory fila-ents ;

IIina.ntiralía
hai¡s abse::t;'forn:ing a feLt on

' l{Sr'Þo:re¡ee .'L{'ut-intr::

25. Ergct systen of both he.irs a.nc1 fila:'ents; fo::'ii:ig tufts on Cvs tos ei.rr
Her¡one¡"a v¿liantei#



Åddtttcn to-$e

1Â. Occaslonal tongttudlnal cell ùtvlslons pmsent 26,

1Âo Longltudf.naf cElt tllvfsloûtg abséüt 2.

26. flh¿ltug creeplng¡ plurtlooular sporangla unlserf.etet olusteredl Jn sorl

o¡r dtsta-l. parte of the fer uprlgþt ffla¡rents

tfi¡rlotËLcÌ¡Le-olavaeforuie (tr[. repe¡rgl

26. Thallus rrprtght¡ plurtlooul¡lr sporångfa or ganatÊngla ¡sultiserlate tI.
27r El.larnent r¡rbrar¡c.heð¡ eptnhytlc m lg4eg¡þ

Lftoetphon fLllf,oilûta

ãI. Etlæe¡at È¡srctred 28.

28. S¡rorangLa lnnerseil In fllanmt æil dervelo¡reil fbouo the cortfea.l la¡rer¡

eptpÌr¡Êrc on Sþgglg Stto${os,iehm erü.{S,Shsia¡}ug

28. Slx¡ræg{a¡ garnetq"g!.a¡ ?edlceLLEte oæ lntercalaly¡ not on P¡rlnarfg 29,

29. Brancht¡rg regularþ Blnnate¡ nonor¡ror"an8la (tn short clraj¡s of 2 - 3 locrutl )

ail garaetangla tntercala,r¡r TLlppte{ls nertgtsll

29. Bræchtng {qT€gutarþ opposfte 30.

3O. lÃoaoaporangl.a eeseLle or ¡recllcellate¡ ganetangfa lntercalari¡¡ uS.tlnate

branchtng aecr¡nrl Eanlosmra elobosa

31.30. Plæt aot as a.bove

31. Ilnlloaula¡ aporangi.a patrerl¡ seesLLc o flLanenrts¡ often ü¡ong

"Cg1ltåha,ryrJ.on Þpokert ond PJtula¡å* IEÈlluqRlee seþagropborq

31o Unllooujàa¡ eporan6ia (fn cnaUe of, uany locull) and pluriLocula¡

spo¡æeta lntercala,r¡r Pftrve$a 4f,t$prellE

I

i

ì



Ks¡r to S ection T.

L . ì1.:.i -t of i Oiìi).: 'i r iho:--.c-ruEr f il-a: eir tg; 1c,i;i';:-:.cÌ.:l
bicellular propa;ules prescnt

1. Plant not a.s above, fiLa: ents poly'ipho:'ious

2. ï.a.teral bra:-ichlets in ï.¡irorls

r.-l- ct1 1- cì-ir,'i;io;rs r¡e::y r¿r:r:s;
Choris'bcc:rrpus tenel.lrrs

( pare rrchy* atcu,: )

Clad.os te¡:hus

2,

sLor:,fi_osrlg

2. late::al- branchlets not rv.hcrLecl
+

f. i-o.'ueràl branchlets borire betiveen the cross r¡al-l of one ¿rticulatioi'l;
sporangia noi ii; t.llil-s of bra'nches

i, l¿telal irre:¡: chlets straCdlin; a c?os:i r,.:a.11 beir;c+rr tr¡o ar+"-i-cttiat-iotis;
spora, gia nori'ie j-n a:; of branches

4. Seconcllir¡- tral.s-rrê--r?se di¡¡isions a.htsent f:co:' ever¡r segn:en-t

4. Seeondary t:ra:'sver6e d.ivi;icns prese:-rt in e\¡ery segnent

5. IlopagUles eubsent; pJ-arrt of creenirig fi.1a'eat.' ,tj.v-ijlil ïi::e io upri¡ ht shoois
S pha'c elario ¡3 j.1¡.1r.r':i,:â.

).
IYopa.¡;ules ?resent; rl-ant nct c::eepii'rg hut upri¿'ht

6. ko¡':r¿:Lrl-es ;itÌr ra.ìi-ating :,rris

('. Pro*c.:1ules';i+.j¿e-sìrarle:ì
vúrJllu r

7, ''.-,':cz.'.rci;-ing bi¡i-.:'..-r.te: la.rtì-y el.,1-orh:,'iic/.i:. lj-:J.;l aaà þsl-æì¡u
S phaceia.ria'l¡ i ri":- .:üta

7. Bra:ichin¡1 r:ol; bilj;r:a.te; oJdaty epi¡þ+r'o ,ølso ep;lí+fu'c,

.ìterarr.s erll-i,-ird.rical ån,i sir:ig'hi,
5nh¿cei^ c:'-e fÈsca:

arrs saü.sa3e-*har:edr ofien bentt
Sphacelaria c:irrose"

3 chace ls.ri¿r. t::il:lrlcides

5

4,

1E!).

10.

nl.

r:l

r.1,

!2.
'l?
L).

o::angia pedit:ei late

= 
ewi

o

B. Bra."chiti6' pin'r'ate; ilro-:a3rles trifi.rrcate,
stalk clavate, :-rical harr Prcse::t

Era:',cìrír-,1 ir'4gulaf; :r--.'o;,-r;riies tri e¡' i:i frirc
stalk t;pcii:::; to b::se, ¡:.pi ¿'.'l liair ajlselt

o).

c

10.

1C.

11.

11"

L2.

Sranciiing ri!:i:r.:er iÏr€,,uL, .ï

Srancì:inõ: ,1¿nse , n-þate

Plaot pa::t17 e:r.ioPhytic

Slhacel-a-ria rlu-u1a

Schacelaria ca.eg ¡i'cula

,ha-È' cr +"urf fo:::.ing; unilccu.lar sporelr€:ia pairecl
Sphacel"a"ria ra,líc¿r.Yts \

Pla¡rt not endoirhyiic

SrancÌri:.i,; spîrse, irregular, l¿tcrrals of ind.e'i;eirnln¿ute 5ro¡ith

Branching abu':c1a.nt, Iatl.::;,Ls o.f cleterr itrate ,groi'rth
yqta**'laal. lonra^ h,gn

Plants tuf i,êf; uni lo;'riär ilpoïerr¿iie in crowd-ecl raceresL: S¡hacerari.a race; osa

æ
12" Plants sr all/ f,u

and ses;ile
fts,

lJ. Brai:c:iitr.; irresular, plant not f'l:-iher J-

. ûr o:i verj¡ c::ort i:la;-r:aesi rare Shetia:td
-ilre but tufted' sF

5 lh¡' 'e1¡:::ia

L1 " !r:-nciriit,-, .ti:t'tate, ¡liirt feaiì:.i;:' L-il:er i;i;orafl¿ta ol-i 1oí,. lrri.rciie¡r ; r,i'ìes1:::e:',rJ.
14.
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14. CorticatinE rhizoifu .fon'ed onl-y
sporariS:ia on ordinar¡r latc*arls

in one plarie of bratcirÍng; unil'ocnlar
Sphacel¡.r j.a ¡l-u.-iSe.ra

:r4. Cortj.catír:g rhizoicl¡ for ed. in al-i ¡:Ie'nc's; rtní1oc'tì-ar i'porar:gir bcr:re

on speciñal stichj.d.ia arising frr;ur cortícatj-on Ðþ4""1â"i"- ?lu:"o.eq

1!. Plants brancl.red. in one 1'1ane; pl-a.nts feather-lii:e
. Halo¡teris filicina

" l"þtâ./$'l' :--î--:- r/.

15. P1ant branching tuftedr plantrd*shaving-bn*t 
ååi:pterÍs scoparla

:.'li S.i&{ Þ,¿ ì- J
I

a

.. I.-t..'1 .', ..,-.ro.rr"lr,



K to seetion

1. i ain fila:'ents cl_e,ì.rl1r b¡"r,a¡*U i,.ì.

1. l'arn filarerrts unbrarrciieil 4

2. I'ilan'ent arising fron a nass of rhizoids 1.
2. .Iilanns.t not arising frorn rhizoid.s ìr.

Ë

5. Filanent parenchlratous; does not terrninate in a hair; plr-rrilocl"lar sporangia
formed. on the super:ficial celfs of the thall_us

Petaloni!.r. f ilifo:rr.-ís

1. Filarent ncnosi¡honous to';-ard.s the base; v¿ith a ter'trlÍnal hair; plur:i-locu.1ar
sporangia ped.icellaie on short lat,erals or sessile

Girau.-l-.ia sphacelar ioicles

4, I"aÍn fila;rent bearing' short lateral filanents 5.

4. Short lateral filarents absent "7l.

!. Iaterals of equal- len¡:tii, often branched., d.ensellr C.istributed over the rcain
fil-ar,ent; pluriloeular sporangia uni- or bi- ser:iate

Leblondiel]a densa

5, Ie.teral fil.'.reirts v¿rriable in length, unbra¡rcired,, re:;tlicted. to up-oer parts
of rain f:'-1a, ent; i,lnriloculer s;)orângia ruftiseriate t)r

6. F.Lur:ifocrrlarr spora.r-.¿1ia .lis trÍbr.rted sin¡J;,r; u!irer- os
I

1i.t"r¿1 fi.l:,'' ents I o,rlles t
ichia cL¿,.-;ae-foi:- is

6. Fiurilccu-ì-ar sporan¿;ia cl-us tered; iat.,ral fil-e* ents
Ì ;r'riotlicj',it

F,iLa: cnts al.ost e¡rtirely ¡ronosi.phonous

euu-a.l irl l"e:r,'th
.t

rl ! i¿1.¡j..0 ..: cf- ls I S',1 _

v
o l ¡ ¡ii¿ (.:¡ -.J

& È,.
tt"W

7. Fil-ai:atþolrsiphonous (parench¡':atous) , ,9.

B. ilairs pre-rent; the,lLris c::eepin-"; pluriloc;J.ar sporang'ia uniçeria'ce cLr.rstered
ín sorr; e 1-'iph;rtis on various a.lgere l';'qicir_icjLia c-'1-a"¡¿ef ori'is (";-'"

B. -lai:s a.ì.re':t; ihallus. uç'ri;h'b; piuri-i-ocular s;:orangíar, rultiser:iate clevelo'ped
f¡:' e ¡-iclr al ce1ls; epiphytic on l¿lj.'r,aria iitos iphon f iliforrrris

9-. Sm¿Il iufts, filarents -i;o 12.!m: iong, on ALaria
litos i ¡hon la¡"inari¡e

9. -Ðense tufts co'¡erj:rg: host,

rcfu
J.0. þranchirrg o:;.pos ite

fiLa¡r,ents 'bo 120m: 1on¡;, on Chcrd.a
Eitos iphon ;rus ilius

1L.
l!u¡¡,r

i0.L;ra;chi-ns irreeule.rþ "f@¡ wlavian b"^niS Aurú Ìb¡Los Flobosa

11. Sporangia pa:tl]' i¡¡::ersed. in fil-.ir,ent ancl developed frol' cortical layer:
' Stictyosíphon ¡pifiithsianus

11. Sporangia not as above

Footncte; ?eC.ereÊYì.¡,D.1, .rt l-978, Cnlture studies in the pl.eo""orphic
, bror,n a.1,1p i ;'-tiotlichia clavaefor* is (lict;¡osí";honales I
¡:yriot::ichaceae) lfony. J. Bot. 25t ZQj- - 29L.

72.
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"' ir":i:fi""Íïiå: = åi',":'l ) r::ff;;,¡ghffi

'fø.l¡¡wLt¡

12" Sporangia (unilocular) Ín opposíte pairsr serjð
parench¡rniatous parts of the fiLameut;.Aittorat

k
'MtY

'üäros iphono'rs parts of the . frond.
toral

TilonterJ.s 'ertensii

i1e on monosiphonous and.

Isthl"opleg s ra

I

I

j
I

.l

J

I

I
J

I

f



Key to Section f.

Thalius a ¡;er,branous slieet aiiachecL by ::hizoids

Thalhrs not a ¡ier bratrou-s s neet

thallus ne:::brqnous¡ leathery when older, rargin bears a fringe of haírs
Zanard.iniA prototypus

1.

]-

2.

ao

3

ôC.

t,
3,

tl
+t

À
'io

c

Thallus cì.elica"te; ;'argin lvithout halrs

Th^a,i1us a Eelati::cris blob or cusiiion

Thal-1us a bro,.'.nr cr'rst

5. ,is..,-ii il:rtory fila'ents ì.ong
e.oii-.ìr1.-bic on qþnÈg{g_

6, -ÈLarrt a Eelatinor;-s ct:-shion
Ralfsie

Cuil e::ia r.r:-l- tif ida

Battersia nirabilis

+

4.

'7

6.

Cuter:ost Lairs¡ of thallus corìposecl of ur:branched. as¡i'."i.Latory fila:.ents

Outer'ost la¡'er of th,ailus co:.posed. cf bra-'-'lched, as¡il,-ilator¡r fil¿1 srts

Assj: Íla''"oïjr fila: ents rihortn 2 - 4 cells; ÍnternaL tissue of 1arg.e ste]--]_ate
colnrtrle*;s celìs ; epiLiiÌlic anri. epiph-irtic on varior_rs el.aae

leathesia. di.fior¡:is

(5 - ZO: r c1íareter) ; epiJ-ithi c or epinl:yf,js çn
C.yl-inårôce,{jrrlg berl,:eleyi

6. Pl-s,ni a sr,all tuft (jnr d;arieier); partly end.olh:.'tic rù,rt Gracil.l::l.a
Cl¡iind::ccer:rll,s i { clt: co'^l-c1tÍ

10 - U celLs; interlal tis;-,rre oí cy1ir1¿ricrl cell-s;
Ccr¡¡no;'h1cea.

o

10.

o

Ii.

7.

7.

B.

lirect fil..,n.eJrts loosely coaLe:;ced.¡ ê3.s:.1'l¡r sgtttahle under presíiu-re

iìrect fil.¿-ents coalescent, c1o not ÊjÈÐåir3r.ê easil;"- under i)ïessure

Clavate paraphïses present; one d.iscoid. cÌ:loro1last per cê]1
Ralfsia pusiLl-us

B. Faraphyses aosent; several d.iscoid. chloroplasts per ce1l

9. Ereci fil-¿:'r.ents of up to 20 cells; ascocy=is ab,ren',,; p!.uriiocular ,:-lorairtia
unbrancirecl Petroder:" L i'aculifori- e

9. Erect fila;ents of 2 - J cells; ascocysts present; plurilocular sporangia
' branched.

10. Several chloroplasts per ce1-l

10- One cliloroPlast Pe:: cei-i

11, Crust' ilarench;.'r:ator¡s, up to 40ris. thick

s trairgulang

11. Crust clearly of erect filar.ents but separable o:Cy viih d"ifficult¡"

!2. Bect filare¡¡ts rarely ¡''ore than 10 ceJ-ls long:
Fs eudo liihoden-a e=tensu¡r

12, Bect filar.ents rore than 20 cells loug Þseudoli tì:od-err'a ros cof f ensis

absent,spora:15:ia,tenli:r:.l;p].arit:'icroscopicÞora:lic'nsirulails
t

L5.

]"'2.
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rj,

14.

14.

15.

15.

lÈect fil-a: ents r ore than l-0 cells
o:r fila e-nts at hase of rlar¿piì:rres

ïaraph;,s es c¡rlincirôcal

P raphvses clavate

?arapir;re ej of 2 ôr j celJ-s

Paraphyses more than ] cells

; rrs.ia:Ìr;:iies pre.:e::t; r-jloratrgia, te-'::'j-;:.1'1

Ra.Lisia. s pon ijj-oc: .ïna.

Ral.fs ia d.is cif orr"is

14"

14

ô

16"

16, Lar6e corieceous grouths r'¡ith a. d"efinite rarâin; paraphyses of 6 - 12 cells
Ralfsia vtrrucoËa

t;'

16. Dlscoid ¿roi'rtlrs 10 - 20:rn d.ia'eter; $ar6in
substrate; parapÌ:;'rses of 3 - 5 cells.

ind"ef inite nerging rrith
RaLfs.ig Sl".l¡a.þ.

I
Ij

-l

J

J

I
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Ig_!g-Ssg!¡""*6_,-

l-. Ërect file:¡ents of tr,ro :-orpholo¡.icarly disti:rct t¿oes; pro.iäe;rt
a;: - í: ili,"tor;' fila= eirts , s¡:ai_L par:.phys es ar tirei" bo* e*-

1. Erect fíia'¡ eruts of one n orphologica.l type only

2. ..raraph;rii es veli cltlveLoÐed

2. Ïa.raphy:ies poorply Ceveiooed; epi;ohytic on Arthroc-l-ad.ia. so¡"eti*es on
Ës¡:ss¿Jlsi encl Sper'atocimus ELachista stéLlaris

2.

t;

1 3

I
I

1. ¡Lssirilatory fila-eirts less than

J. :issir-'Í1ator7 fila:errts nore than

r','id"e

t:'icle; orl CystoseÍro ond Ho-t

toT

tt? id,F.{S

4.

7.

6.

ElachÍ-e ta fiaccida

4 täilocnLar spora:',6i-a ped.icellate; forning tuf+¡.s on i{i" an
*a s cutul ata

4. IÏni-l.ocrrla:: sporo.'irgi.a ses-,ile or on pedícells; clistj.nct tufts on FucuÊ
4achista :iucicolã--

5. I{airs present

5. ITe.irs absent :

6. Plur-i-1ocu1a:: spora:-Lglir, intercal-ary; a band. of loculi srrirourid.ir:g the cell.s
assi;'il-etor;r fila.i ents ; u:iilocr-rlar spoiar:.6¡ia absent

S.Lo!:r:L:. l-ui '¡ricalis
6. P1urilocr.r.f..11' ;pora:l;ia intercalary, uni- or ;.u1ti- ser.iatei ..rniLoc¡.r1a.r

Jpoi¿:n;iâ" pres eitt I,e ateL l.a fe;:cicir.lata

7. Plant a ;elatir:ous tuft or cushion; pJ.uri.Locular sporangía
uniloø:lar sporatigÍa absent l."åc.rocor:m_e

''u1tis e-rie te,
ocel -l-ata

7 . :l'ery sne11 tu-fts; plurilocular spore.ngia uniseríate, unilocuLar
sporan¿:ie present

l,þiphytic oa Ïticirs_ l.'. c r'.anC.e'r tina
on Hinanùhal ia T'. ares cl:oteii

J

on Chord.a
on scytoãïIãã

orl talidr:¡s
a¡¡d. Cys tos eira

on Ðictyota

Ir. chor4ae
l'. hai¡deni

Ì', ri.¡nrleriae
l,i. s_teLlulata
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1, Ibond. unia:cial

4,l" Ibond nul-tiaxi.al
':

2. Apical ceIl-of assiclilatory fila¡:ents 2O - 35u diareter; frond. carti-laginouer;' unilocular e;¡d plusi-locul.ar sporangia present-
Liebnannia levill-ei ':

I(ey to Section 7.

4. ltrond {ìpa.riely brancìred.r 20 - 20ù:- in 1en¿:th

5, é.ssi: ilatory fiLar ents not sha.::ply d.:'.ffeicr.tia

l. ;!ssi' ila'ior;r fila e¡r'¡,s eharll;' åifiere-ntiated

6. Froncl r: rel;"- - cre tl:r;ii -'¡.: ciaråter; a:rsi- iiat' iiih¡-i:iiit:; " id. and ici.'e: si:orr: 1*veìs

*..J.... --:.lr*¡iêidrza .1 r...þ4 -.

a

2. Àpica1 cell of as:iuilatory fila:"ents 15 - 2O:a cl:'.a:r:eter; frond very
6'eiatinor:s ; pluril';cular sporangia u¡lcnown

). ïbond. slender, equal ín vid.th throughout; pale yellotr brorm; surface wool¡r
Ïieso8:loia la:iosa_

J. I'rond. thich, unequally d.istend,ed.¡ brotm it: colotrr; surface srooth.
l,"es ogloia ver ic]:rlata

4. 3ìroncl riclily brairci-"ed, 100 - lCOmr ín length

It

6.

I nn c.:
- '__L 

'
:'_ìl-Ll3

ted fror central ai.s' Erd.es- e t¡irescet:s

-fro: ce¿tral a::is

,?ory fil-:.'er"ts 6 - B eolls
Satir¡a. -e-.r:.---l oi¿ ¡:ri ffitl:si

6. :rron,å I - jr:r: d.ia;-eier; a,ssirilatory fi1-a'ents 18 - ]0 ce1Ls J-cng;
inhabiiìni:. u'ìFeT a:rù ri,'i. shor¿' Lcvgls S arr.r¡f. * eau.'1o ia c i:or¡'ia;: i ¡. e f cr'' i.:r

7, trto::d 120
brar:ched

?.' Itond. 60

- 20O:-; long, 2;;- d.ia- eter; brori'm; assi: ilato:i:¡ .iiiarerrts ruch
Clad.os i.nhon* eontoriræ

- 10On:', .loi:g; 0.5r:. d,iar.eter; ye1lov; assi''ilator;: gi1*'-ents sirple
or rarel-y br:at:ched Claä Í¡hoi z os ter.ae

t

J

I
I

.,1

-l

-t

J

J



Key to Section 0.

.l-. Thallu:l unbr¿iltcÌrecr.

1. Thallus brancired.

2. fliallus larçe¡ to 10:i long (ri.iu-a1l-;r 1 - zrn); pa:relch;- atoris; ,"rniloc1lar
' spcrå;l;ia : ergecl beti,'een i;;,r:ieit¡'ses; epilÍtl:ic

2. 'Ihallus si all, less than JOr:n; rparench¡ atoru;
or bi- seïiete; rr.:rilccul-ar spcr':-ia3:ia u;1linor.qryÌ;

pluri.locu1ar s po:anrij.a'unå-
enipir;;riic on .{, eu-ì¡t'.í-r:rll..;J.oia
?,uÍf'lrr.niA s pecj o*q q

1. ?a::a',r':r;';;es ciub sha.i:ed.; plalit ccverctl rit,h colcir-r-l-e,::; ÌreÈ:s
Cholda f-i-L'"rn

3' Parapi-ryses lirear; plant covered vith brcl,,rr hairs
Chorda tor:e:rtosurn

4.

2)

4,

4.

r).
Ã

o-

ThaLlus 3.1 tElrnatel,v bra-riched.

ffreifus braneh:;rg: not al ternate

Thalhis branchin¿; oppos ite

Thallus'l;ra;^,cìring -not o:.j:osite

Des' arq;tia aculer,ta

present onl3r at frond apicos or absent;
often show a whorled, arran¿er:ent

S per:ra to chnus . Ð¿r"rad-oJcus

q

6.

8.

.Ì
f+

ô

L2.

10.

11.

F'ferrt,rrarenc-r;i'r¡,tous ; ofte:i Ìro1ì-ow; u¡riiocuiar sporerig"i¿, iir- 3¡yf
e::circii:.,.1 thaLius ir: ri-::¡s Siria.ria attenua.la

6. Pla¡rt pceudcparen-cir;;:.atcus; obvj-c':s l',ain axial fila;r,e:ii goverec r'¡ith
d,ense coiilc¿rt.,1on; sÞora;:;ia not encírcl-ing thallus

T. Thal}rs about lr,',r" oia,-eter, usuaiilr r ore tiran 15tlr.'r J-ong; in su. re:: ccvered
rvith dc"licate green hairsr rrot rìrorled. TlnilocuLar sporangia snnic Ín thall-r:s

Ðes:-ares'tia virid is

?.'Thall.ris r"ore tha11 l¡nn d.ia*etet, less than 150r,¡i long; bearing r,u'l'orls of
rnonosiphoírous rar"ì-rli on ,,'.¡hieh develop chains of uniLocular si;orangia

Arthrocì.adia. Irlþ"g.
B. Thall-us dichotor' ouslX- 

-bra:-.ched.

B. Thaliris irre3trlarly bra.'-,ched

9. Tiral-lus uruiaxial

9. ThaLltts,'ultía.xiaI

10. .A.ssii-ilaiorîf fiõ¡a; ents
s poïair8la (unitocular )

IO. Assi. ilatory fila; ents clothii¡g entire frond.; sporangia (uniJ-oeu.1ar)
irre;ularly o.istribuied. ovei fros,l surfece Stilonsis le,;o-l-isii

1I- As:iri1ator1" fi.la ents ewe.cing :'ost of the cortei:i sporâì-.ilia confluent
5 iilopliora hrbercr.r-lata

11 . .¡Ls;i, ilatory f il-ar e:its and sporan;:ia scattered, srlriollrlded. b;r 6i1sì'l
co:ie;- ¿Èvj-ng 1:,laut a ','rart;r ?"lpeerante S. tilophcra rhi¡cd.es



1r)

12.

li.

l.j.

L/4.

14. ÀssÍ' iLa"tory

15" jrssi;iIa'bori'

15. i\ssi: j-Latory

-/1(). .,J,3i.ir.]. r.-: loil;'
¡ 1r":.:: i --j- o c'.1 1ar

]6. -r'.ssí:'iJ-atcry
plur" ioc..rla:,:

fjl-erer:ts

f i1E:- ents

f, I¿a,.. Li rr;-l

-r ì f ,1ì1 
^!rt-,i4.:.1¡ v:.|vf

Í *üOÏ3.rri,.ir.

f -i -l:"rie nts
6 ¡6-¡r--,.,¡ .-1' ,¡

Tlral-lirs nr,:-'lt.r..l o"ìãïÊr1c'.ì-- ii'Lolrs a,r.à€rrr^gà b tal4ral &.1¿i¡^ 4 aa;clst {rancttes or$olr,.jesscn*aqj +;la¡¿r!*+ots r,ratrt¡e êt +¿^4.ü{¡s f-4r,'dc,tú. 
'- -

ll.i;,:'' '-^, -jal:iì 
r-.-: '- -; to::.: arQ &tÍ^èåà9 upa.{c.d <e{ cr¡.¡¡srà¡- ¿-.i¡^.À aros, òra.rrc.rlcçêf úd¿^l

S€tafa+e $Íot¡¡.ett+S ølcta1g .

TÌr,,-Llus u.nia: ial-

13,

74.

1B

1i
L-J a

-tA

1?.

llir¡,i1 us ;-riLtíai:ial-

i.ssi i.J.:'.ti;r;r fì.1-i., rrn1,s ?ï':Êelt o:rly at froi.rd. a;ice¡ o:l absei-_t
'f p.en^ jrtoc]r:rus ler_î.4o::lrs-

s

clotiri.ng e:i.tire frond.

- or:e ih:'.n 6 cells

'tr;¡,..t iltl.", 5 ce]]s

5 - Íi ce-l-l-s io:r.3; ares profl-r.ilel-:¡ l:ia:i,.:ii cl ;
tì-:i-l:noì,'r'n -.lcro'L;1ir:'-:: ,f¿;cjiÍs
- ore th¿rn 12 cells long; a::es slarsel;r ì:ra.i..ched;
intercal-¡.r;r; l*:-o';n: olily frci' scuil.le ii -ritain

ì ;r::iccì-a -i 
j.a 'l;o;"e::tose"

f7. r¡.ssi. ilato::¡r fila'e¡ris 2 - J ccì-1s 1o'^,:, hci:ing e 1-aro-ii'-ent alicriS- ce1-1-

S til-ons is leiol-is ii

1J. -{,:;ir-.i1aror;. fiL:.¡-e,+ts J ce1-1s 1cr,;;ter:ri:ie.i,ir:g' iii a. Laríe ¡4i_o}r:.1ar ceLl
t! *l.n.-,¡n*.'-: 

^'- i . ,l r'..^q.: -.^.{-^:.j :, .3,! ! V r, _ --\JI¡¿al u ! ¡ (vJ- -,-t/ctr ç.G

le . ;'.ssii-iletir;' f i-.1-¡:- e'is c1o1;1:i-'.; ¡.:ies frorn ane -io i:.,:e
Cirord-:i;ri.a fia¡:ell-ii'or,, is

iB. Äss j.' il-ator;r f ila, eir.ts absent or s:11-'' ¿t ftoiid apices tal

19..ít¡si:'ilaiory file:etits preserit orr"lJ¡ on the distai parts of bra:rches;
fronå apices 1:.cì;i::3'ar tuft of h¡ils; spo:rc-.¡ia nci te:c inal- cli l:ranehlets 20.

19. Assi- il-a.toq,' fila: ents abserrt; frond. epicec r¡itil a pr:orninent tu.ft of haÍrs¡
sporansia, sur:ounded by a, izhorl of rnonosiphonous bra:.rchlets, terçinal on
later:¿1l branches S oorochätrs -,;"cl.u'i cltlp-tus

2C" Colcu-rl-e::s hairs anù pa::aph¡¡ses coverin6' - ost of tire co:te::n spc::æ:igia
confluerrt S tiLolhora 'ttrlereulosa

2O. Colourle';c hai=s, ¡tarai:hy*ses and s¡rora::gia scatt¡,red, surr'tltncleC by oþen
corte:r giving llant a iïarty apjreerarlce :Stilophora rhizod.es

21. 3ranches Lacliing a terrinal pseuclohair but terr.iirating rrith a sïììall apical
celI; corticel ceLls snâII and. round.ed, irre3rlarly placed.; plurilocul-ar
sporaug:ia atrsent on :'acrothalhær unilocular spæangia subÌrerged. below
epid.er al cells D.

2I. Bxe.nehes ter-iuati:ag in a pseud.o-rair; cortical cells recta:rgular and.
irregul''r:Iy placedl; plrrrilocular eporangia d.eveloped. fron epid.er-al ceIls;
unilocular sporangÍ.a. unlcnorrn 24.

22. Plant r¡rbranched.; s:alf (20 - B0¡-r long)i epiph)rt,ic
3íctyosiïhon

l

22. Plaut branched; iarge; epiphrl'tic anð,/or epilithic

elsnani

23



-l
I

j

'-l

I

2J. Bran-ches not attenuate basally; thallus not rnore than 0.5tm wf.cle¡ firre plant;
not gelatinous a.nd srliirpery Ðíc-tyo.niphon foenicjrlacer¿s,

át, Wan"hes atteluate at base; tÌrallus L - 2un l';ide, coarse plaiitt gelatinous

and.slippery}icÈyosiphonejrgrclaria

24, lhallus ?5 - 150r''ur long; fine plant
I.S.. lo:rger tJrair wide. Plurilocular
'par&S (Í:n nature $)

24. Taa'Llrrs 100 - 6C0r'-.:

as wiJ-e as long; Pl
the irond.

, pale hro'urn colour; central cells irt
sporangia a'læsr t on r,'onosiphonous

S tict,.¡os inhon torti.lLs

long; eoarse Plantt d.ark bro¡nt; central cells Ín i.S.
uriloc lil-ar s ;ool:s"Ir.3j-a pres elt oì't r-,onos iphonous parts of

i) {jst.-'rc}s i.phon s or:Lf e3rs

I
-1

+ AWre,+! þaaà or'* ntenos'phonouJ (ílavtw+c t'r'r- c¿.'l+ttre

ì

I

j



I(ey to seetion o

]. Thallus elongq ted. aiå trli:ular*/
1. 'Tha.llu; round.

2. Thal,'.us constricted. at intervals; one chloroplaot per ce1l; sralL surfao
I ce.lls ffa¡lsforled into sjir)ranl,.ií:' 'lrhich.: â.rê not loc¿lised. f"t"-*""f1----
I un-ilocular spori;:gia u¡knov¿"a on racrotha.llus seytosiphgg lq- entaría

| 2, lna1lus not constricted; ,,"',r*=rrftIË.i+=..ler.,celIi unÍlocular and. ph:.rj.
I oceur in s¡ all sori d.ot,ced" over the ür::Llus.

]. [hallus at least Ín pa.rt fl.itteneil Àspgroccocus co" ¡reîJ5uS

J. ThalJ-us tubular
t

4. Thallus wdth large discoid base; less than 10c.r long

là¡qe_ 
Asperocoecus scaber

{. fnallus rvithoutþ.:coid base; :ore than 1t-:, long

5. Thaliu; eylÍndríc::l; 2.5 - L0-m dia¡eter; tapering to ilre base
Asire¡oco fi -tulosus

5. ThaLlu¡ inflated; rore than 10rr dia.eter; na.rrowin¿; abruptly at the base
.A.sperococ cus turlreri

6. lhallu; iir eguì.arl¡r lobed.¡ sub-spherical; Eelaiinoræ; internal tissue of
coiouries:r fif¿' ents; ¿::iÍ- ilatorl' fila' ent; separate u.nder Þïes:uïe

Ï,eethesi.a diffor: ís
6. Thallus baJ./,oon-like; 'e-branousi Ínternal ti-:-.lue of large rcund cellsi

assi lI;.tofy ceLl;; d.o not sep:"rate und.er pressure
Colpo-enla,, pere...tina

2'

þ.

A

,ì

locular çaragì.
).

,

4
I

I
,

o

,

a

,

I

J

J

¡



2 . trbond. with pror:inent apical celt; hairs lacking,....J.

2. Frond v¡ithout pûorn:Ínent apical ce11, but with iine of sr,al-I apíca1 cells;,

hairs preserit..,nQ..

1 Thallus two cell layers thicl( at base¡gerloo-òmrsn; ¿ãa1¿ cc¡<¿ÉsÉ ¡*
Dfc+tofa ctf dnoio'rna'

1 Thallus three ce1l iayers thicft at basei¡e.le getlø,-r ùco.on;con+rLà +Þs..:.êÐe:s¡¡s-

Þ'øtltt9 sp.¡o-!$

4 F¡onrL d.ichoto¡'oræly d.ivid.ed.; d.otted. vith sori of plurilocular :,porangía.

Cr"rt1e::ia :-u1tifida.

4 Ïbond. d.ivid.ed., but not d.icliotor^orisly; tetrasporangia a.nd. ga.*etangia

7.

7

KEY TO SECTTON 10"

L trbond. branched". .., "2,

1 tr¡ond. unbranched.. . . . . 6.

Iiany chloroplasts per ce1l.....10.

trbond. l-ess than 2äm ç¡id.e. PetalonÍa zosterífolia.

i

L',-¿

í: j.1 i.1i, ,. . - , ,91{9 , ;

I

associated. with hairs and organiit,ed in ro'.rsr....J.

5 F¡ond fan-thaped., less than l0ûlrrlong; ¡¡ith chalþ d.eposit. 3"dina pavonica. t

trbond 1igri19.åe, ßore than 100¡ru'r1ong; without clialþ deposit. Taon:ia atouâria"5

I

6 At'bach¡rent organ a root-lÍke hold.fas'u... . .f.

6. Attachr:ent organ rhizoicì.s or a ssrall disc.....B.

Stipe with a s; all swelì-ing; er'.r,rptostoi'ata present. Toung.'iaecorh-iza.

Stipeirithoutasra}IsweI1íng;cryptostonataabsent.Young@spF.

8 One chloroplast per cell.....).

e

o

9 trbond. nore than lôrrtwide. Peialonia fascia. o

,



.å.d.di.tion to. Section 10"

10" Thallus less then lonm wiale

10, Thallus more than 10nn wide

11- sporangia fo:rored in the eBidennal cells; hatrs scattered.;
nedr:lIa two layers of rectangular cells

11o sporangia arisíng fron epid.ermal celIs, rafsed above the surface of
the frond. and a.nong nurticelrr¡rar hairs; nedulla of many large
colourl-ess cells Âsperococcus compressus

12" Epiphytic on Zostera, ChorCa and other plants

¡e"motn.t *l 
""¿,¿at,r¡,

12o On,snall stones and shells; pal.e brown (fiy¿i¡e)

h¡nctaria tenqissi-na
13" Plant pale brown in color¡r

13" Pla¡rt d.ark brown in cclor¡r

14. Plant up to 1!nn wid.e; sporang:ia arisÍng fron the epidernar cells,
raised' above the su¡face of the frond. and, among nultieel}:la.r hairs¡
medulla of large colou¡Less ceIls .å.sperococcus cor¡tpressus

J4" Plant 2j - 7j nm wicle; sporangia fo::med in the epiderma_l cells;
hairs scattered.; ned,rrlra of two rayers of rectangurar eells

a latÍfolÍa
1lo ÀfargÍn of frond. very waqr; frond. to 20on¡n wide¡ na^rrows abnrptry

to a stÍpe Prmcta¡ia crie.¡:ata
lJ" Mqrgin of frou slightly undulatlng¡ frond to lOnn wid.e; tapers

gradually to a stipe Puncta¡ia plantaeinea

11.

13.

12.

14.

15.

_,1"1'¡:ftt1ffii. ,-, ..



Kel,' to section 1L.

1. trbond. und-ivíded; bearing a cluster of l-ateral outgowths
the stipe; atiached" by a large root-ltke hol-dfast

Al-a.rÞ.

(sporophylls ) frol

es culentr

1. trbond d.ivided; sporophylls ¿rbsent; not attached. by a root-like holdfast

2. Branching oPirosite

2, Sranching d.iehotor- ous

2.

4.

u

aJ. L&i,eral branches narrolv and. ligulate

5. Lateral branches wid.e and. foliaceous

4. Fbond narlrow (r¡n* or le,;s);
protuberences at froind. aPe:t

nesi are-t ia lirn.r.l-a.t:r

Ðes* are'-i ti., liq¿l¿r{<' tr¿r' ffn"g

unilocular spor¡,r:gia for'ed. on ter: in,;1 conical
Carpo- itra gg.tatg.

ea

linearir

. eclent¡.ttrr-r

a

5. tr?onl leathtry¡ tetrasporailgia absent; ga: etangia in receptacles neaf the

apical parts of the frond.

6, trbond. rvitìr tooti:ed. :::Û'in Fucus É-rrlg.!]]S'

¿ntirø6 ' ¡bcnii marSìa cntirø

?. tryonci. lrith paired vesicles i¡:. ti:e thallus Flrcu.; ve;Ícufo,;us

?. tr'ronrL v¿it'nout paired- vesicfcs ür the thaljus

B. RecePt,rcles ter; ii:aL

g. Receptacles not terì ina1f apei: of frond. cont-inues to ílroÌîb*o^a rccaÞra¿los-

g" trLI,olcî tÌrin, of-be1 deca¡ed. to j-drib; receptaclcs pointedì [powinS ín ereas

of Íre;ì,i.i¿¿ter run-oíi. ihrcu'q 9Î:;]l}lêgg'

9. trlrond. toug:her t uch lEs; cleca;'ed to icìrit'; recept-'cle' not pci'rted";
gToT¡s in e.;tuariee but not ín freshrvater

10. trbond. twísted-; rece'pt:-.c1es ç'¡ith a sterile ri:" tr\1cu.¡ s:rir::l,is

10. !'rond not tni ''bedi ::ecept:-cles vithor:t a sterile rin
Itlctt,r veiíctr-1o':lns f'

4. trb:ond. ;"ore than Jw- wít]-e; u¡rilocula,r sporangia absent

É'Ì. trbond. papery/' e:-branous ; tetrasporangia pre::ent in sorí over frondt
ga: etangia i¡r srall sori over the frond- Iictyopteris i.'gT

11. Plants s: ail¡ le-;r.; iìran 10O¡'; Crotis in egPos ed. colåition.;
F\rcus d.i,t i chr-rs

1I. Plants 1ar6er rßorê than 10c:: ; groirÜ in sl:eltered. eor'd'itions
Ihcus disiÍchus =;sP

7

ô
I

5.

6.

o

11.

IC.

l-2.

a

t

a

i2. Froncl v¡ith stif-l ¡¡riCrih fo::¡ninll d.rOoping plants on rocks ssp' .æ.

12. lbond. les' rigÍd'; ircws in upl'er littoral p'roI's ssp . d.is tichus



^;

Hey to :;ection 12'

1. f,roncl buiton (ccnical) sÌriLpe'C

1. trbond" not ag ai:ove

2. Fbond s,all r about 1O0n:, channel,l-ed

2, lbonC. lerge:'.' tlran 1Oû'r

J. tr*rond. regula.rly d-ichoto: cusly hraiiched'
çeg¿tall.{

i. trlrond not¡fclichoTo: ously branched

4. Hold.fast ereepi-n;¡, root l-ike; frond c1rlind"rical-' nei
s trap s irapetl j rece-p{actc*s le t mi ttal ¡ tncrrn ø'þ f,o- S'rJ' Brìfa¡'n '

¡11 ' r-rì'tlna..L 1A elo'' ^at'a

Pelvetia c; nali-cui,ta

¿O

'ú

î

t.

ther button-s
lìi-fu.rce.ri a

d

haped nor
þifurcata

t.
4.

5t

4. I{old.fast discoid.¡ ircnd. button shaped" with long dÍcirotorously branched-

strap-shaped. receptacles Hiranthalia elor1K¿fq

5. E'':ond. witir air bl,acld-er;

5. lbond. without air bladclers 11.

6

r

B.

9

10,

11.

Asco¡h:¡l-lu' nod osu¡n

6.- Tha1l-us c¡rf i¡¿-ical-, - uch braücÌied. (irre3r-ri-ar1-y pi;rrrte), buehy;

áir balddårs pod_liire or c;.,1,incrica1; recepiacles s.al1 and. elon6ated

6. Thal.lus flattened., branchêd" (irregula-r
air blad.d-ers at inte::vals along frond';

7. 3ladd.ers pod--lke (siiiquose)
:

J. 3l;'d..iers s¡;herical

B. Receptacles ancl btad"cters j¡.terealary on 'ain a:nls

8., Recept:i.cles and- blad.d.ers oÏr le'tez'al branchlets

10, Axis bearing zor.es
bases (tcphules )

ly dichoto:ous) fut noi br:shir;
globular receptacles on short branchlets

Llâ t I 
^?lfd¡-s¡¿s¡J r s iliquc:a

Cys toseira nooica¡:1is

Saræ.ssur" ruticru-

!. .a-ris fia.ttened., ape:i surround.ed. by íncurved. yo¿ng latcr brarlchlets
Cvstoseila'llaccata

!. A:cis rad.ial

of laicral bra¿lches with zones of swellings at tlrreir

a

10. .A.:cis tacking toPhules .

11. Flants solitar.v; apic:i re5:ion
of bifid aPi-'end-ages ¿riving an
irrid.e;cent when sub ergeo..

of axis and. young latelals covered with r¡horls
Equisetur like a;lpciìr3rìce; stronS:ly

Cys+os eira tar"ar is cifolia

11.Plant;caespito::e;apicalre6ionofari-ss:oothorcovered'withtubercles;
not ir:¡id.escent.

)

!2. and. folilose;
Cys

oceas ional
+òs eÍra f oelli-cu1acea

L2.

IIateral bra:'"ches of young plants flattened'
flattered latera.l hr¡ ¡rcì'les in olcl"er rlatlis;
J<r F^n onþ þaat S.hr' qrr't*i,1 .

--L2. Lateïa,l br,,nches of )'ouïìË p].;,',nts r¿dial a¡lcl filifor;
no fl,atre:red. l¿,ter'r1 br¡'¿rchrs írt riiult pi'alir¡

. þ^---. o^t^11/Char'ne.l Ístc.S-

rr. tn]-,.=,;- #' r-¡3'¡ liaÍL-'cìrecì' and 'busi:l

ne\¡er f ol-Los e;
Cr¡stoseira lru'i1Ís ù

Ðe;; --¿re-'t¡',a e.crllqata



24
14.15. Tha.l-lu.; broad", dÍvideå. not bushy

1{. Large le;t}rery fronrl, fla.ttened. stipe with frllled. wings; base í::reg"r1c.r1y
bulbous and wa.rty; cryttosto':ata anil hairs present Saccorhiza polyschides

1.{. Large leather¡' fronc1., tipe oval or cylindrical; no frilled vrings to sti.pe;
cryptosiol:ata a::il hiri:", ab;.ient.

15. llrond. þa¿rg:in' r¡avy, centre area undulatingç ï,a¡rínaria saccharina

]5, I?ond. fiargÍn not war¿r, centz€parts f'fat

16. Stipe s:'ooth, nithou; epiphl.tes

16. StÍpe ror"rgh.witL- r any epiphytes
lto

þ:.inaria htrnerbolea

15"

16.

L7.

t

t

aI
I

I

U. ':itipe fle:il.ousrrlVellow colora'bion at base of frond

U. '.Stipa. stiff; yeIlow coloration at base of fro¡.cl

La*.inarÍa d.ié*.tata

I,a; inarir ochroleuca

{ L gacehat,"a (al

a

I

': :1:1. "" ',

I

l

I
!

.J

I

.J

.l

l

J
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Streblonena bre'¡e (Sauv" ) Ðe TonÍ

Thallus microscopicrof irregulariy branched uniseriate fila¡nents. trbect system

very reduced of ã fã* sparsely bra¡rched filaments; prostrate system more extensive
thaå erect systen. one òr two discoid chloroplasts per ce1l.
Unilocular spora,ngia unlmorcn; ph.rrilocular sporargia nultiseriate, ovoid' i-n shapet

termina.I on filarnents.
l,ittorat ; endophirtic in é€copþÉl¡n.

,Ð.-t"""çLl"eqss**s.fj+s"itsltviie

fhal]us microsccpie, of riniseria.te filaments. E'reqt system of colourless hairs
only; pr:ostrate 

"y=["* 
of free filaments and rhizoicls, greater in extent therì

'erect system. One or two d.íscoid chloroplasts per ce11.
Unilocuiar sporangia unlanown; plurilocular sporangia nultiseriate, elongatet
ter¡nina1 on filaments "

, Littoral; endophytic.

Streblonema fascicul atum Thur in Le JoI.

Thaltus microscopic, o.f branched. uniseriate fila¡rents. Erect system of colourless
hairs only; prostraie system of free fila¡Tents .and. rhizoids, more extensive
than ereet s;rsfgn. One or two d:scoid. chloroplabts per cell.
Unilcoular s¡ora;rgia unlcaonrn; plurilocular sporangia nultiseriate, elongate;
terrninal on short branchlets.
l,ittoral ; endophytic in gfq-ejme,, IvIesoFloia and Helminthocladia..

Streblonema hel (no senv.) Batt

Thallus rnicrosccpic, of branchedrruriseriate filanents. hect systern of sparsel¡r
antl irregularly branched assinilator;r fílanents; prostrate s)'stem of free
filarnents and rhizoid.s, nore extensive than erect s¡rsten. One discoid. chloroplasi;
per ceilc
ünilocu-Lar sporangia terrrinal on fila¡nents; ph:rilocular sporangia unl<rlolvn.

Infr¡l ittoral ; end.ophytic in Petrocelis.

Süreblonema in'Lestinun (Rei¡rsch) Batt.

Ithallus microscopic, of 'oranched. u¡riseriate fil¿mentso No obvious prostrate system.
Erect assimilatory fi.lanents sparsely branched, usually irregular or irregularly
alternate' Chloropl asts discoid"
ûnilocular sporangia unknown; pluriloculax sBorangia rnultiseriate, ovoid.t
te:m:Lnal on filaments,
Infralittoral; enclophytic in BronruLartellao ' 

.

Streblonema arasr

fhallus nicroscopic, ot"..r:niseriate fila¡rents. Ërect systen of unbra¡:ched
assirailatory filaraents äd. hairs; prostrate systen of free fila;,rents and rhizoidst
more extensive than ereèt system. One d.iscoid cirloroplast per ceIl.
TlnílocuJ-ar sporangia rxrknovm; pluritrocular sporangia rmiseriate or biseriatet
te:mi:raJ- on filaments.
Infralittora-1 ; endophytic in Ce-raniry- Cyst,ocl,oniu¡n and GIa,c¿fefig.

,s

Streblonema stiL Crouarr frat-l Hame1(
-1.-¡i ' ¡'r 

iseriate fila¡rents'Thallus '.V$1 6ry\a¡¡ [n^*ìf- 5-rr.-l i.-diarneter, of branchetl r¡n:
Erect system"of hai¡s ar.d sparsefy and irréguåarly branched assirnilatory

filanents; prostrate slrstem of free filaments, more extensive than erect system,
lwo to for:r d.iscoid chloroplasts per celI.
Unilocular sporangia untarowrr; ph:rilocr'I'lar sporar:gi.a uniseriate, terminal on
fil.anents
Infralittoral; endophytic j¡ StiLophora.
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Ê:dodictvon L'rfestans Grat:.

1hallus rnicroscopic, of branched uniseriate filaments. L[ain vegetative systen
prostrate; hairs pråse-nt; rhizoÍd.s presento One or two linear chloroplasts
per cellr ,
tnilocula3, sporangia unknown; plurilocul.ar sporangia multiseriate, 5-rregular
in shape.
Infralittoral; end.ozoic in Bryozoanso

Nlikrosyphar polysipho+-+-+-q-Il+9-\. +

Thallus microscopic, of branched r:niseriate filarnents. l,iain vegetative system
prostra.te; hairs present, tr'ilarnents often aggregat: into pseudodiscs. One or
two Linear ch'l oroplasts per cell
I1nilocula" spo"*rgia unlcro¡m; plurilocular sporangia uniseriate, terminal
or intercalary.
Littoral; endophytic in Ceranium and Polvsjþho¡:þ.

Mikrosrrohar Kuck.

Dj-ffers from l,î. polysiphoniae by being endophytic in !gh¿r3.

Phaeostrorna tulosum Kuck.

Tha]lus mi-croscopic, of uyriseriate filaments. Erect system of hairs only;
prostrate system of filanents often aggrregateil into pseuclodiscs. lJiany

discoid chloropfasts per ceII.
Unilocul-ar sporangia. present ; phirilocular sporangia multiseriate,
irregular in shape.
Litioral; eçiphytic on Zosterø a¡rd vprious a1gae.

treblônena ae ual-e 0l-

Thallus microscopic, of branched uniseriate fila-¡¡ents. T¡reet s:¡stem of
r.¡rrbra.nched assirnilaiory filaments teruinating i:r hairs; prostrate system
of branched. free fila¡rents, nore extensive tha:r erect systen. Idany d.iscoid.
chloroplasts per ce1I.
Tlnilocular sporarrgia present; plurilocular sporangia multiseriate, irregular
i.n shape.
l,iitoral-, infralittoral; endophytic in Ch,o,rda.

¡

I

Streblonena sohaericum nerb" et So1. in Casta"qne Thur in l,e Jo} .( I

Thallus microscopic, of bra¡rched uniseriate fj-lamenis. Êrect assinilatory
fila¡rents sparsely i:ra¡rched or u¡rbranched.; hairs present; prostrate system

-of free fila¡nents, more extensive than ereci systeno Fhizoids apparently
unrecord.ed. A feu¡ d.iscoid chloropla.sts per celfo
Unilocular spora:rgia present; plurilocular sporangia u¡ri- or bi- seria.tét
terninal on filamenis.
Liitoral. infralittoral¡ end.ophytíc in llfesogloia and Le

Streblonema lubile (Croua:r frato) Tnur" i¡r Le Jo1.

Thallus microscopic, of branched uniseriate filarnents. frect assimilatory
fila¡nents sparsely and irregularly branched. often unbranched; prostrate
systen of free fila¡lents a:rd rhizoids, nore extensíve tharr erect s¡rstem.
Ma.ty d.Íscoid chloroplasts per cell.
ûnilocul ar sporamgi a r:r¡lcro¡r'n ; plurilocular sporarrgia multiseriate t
elongate, terrninal on filar¡rents.

I

,

Infral-ittoral ; endophytic in Dudresnalra,o
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Streblonena zanardini.i (Crou.an frat) de Toni

Thallus nicroscopic, of oecasionally branched, rrriseriate filanents¡
Ebect essi:nilatory filanents unbranched; prostrate system of free fila¡nents andrhizoids, nore extensive than erect s}'stemo lfany discoid chloroplastsper cello - 

,

Ilnilocular sporairgia unknown; plurilocular sporangia unÍ- or bÍ- seriate,
terminal"
Infralittoral; end.ophytÍe in Chyloclad.ia. 

d

Plate 2

tr.ikrosyphar porphyrae, p¡:.rilocu1ar sporangia (A), vegetatÍve
fila: ents (3), art'er !-rrcliuck' 1897.

Phaeostroia ::¡atulo¡urn, hairs anri. plurilocular sporangiat after
Kylino .1947 (c)' I .".

Streblone.* **qnrie, uníIo.cular ahd. plurilocular sporangia
. afte:: l(aekuek, lßgl [u].

s . sphaericur,., trn:ilocllar and. plurilocular spora,ngiar af,ter
sãuvageau, 1892 (E).

Ilrd.odictyon infestans, plurilocular ;porangia, after lebring, 1945 (F)'
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Thallus a microscoPlc, globose patch or cush'ion less than 1mm in dia¡neter.Thallus of erect anti. prõstrate lila:reirts, eiect sys'i;ern greater than prostrate
system. Erect assimilatory filaments frequ.ently brancireã, pseudodicnãto*"""iy
below, secr:nd. above; unicelluiLar or nu.].ticell-oi." p."ophyses absent; haireoften arise unilaterally on erect filaments. RhizoÍds teäetrate host plant. 

,E.rect filaments arj-se from a basF,l layer one cell thicË. One ãiscoia 'chloroplast per cell.
Ünilocular sporangia unls:Iolen; plurilocular sporangia nultiseriate, te::n**d,sca.ttered. ot aggregated. into sorio
Littoral; epiphytic on Ralfsia.

sonema mI s

onema

solitarir:m

um Batt, Kuck.

a Kuck. Kuck

Hamel

Thallus a snall patch or disc composed, of erect and prostrate filaments;erect system greater than prostrate. Erect assinilatõry fiJ-anents pseudodichotornousl¡r
branched; unbranched multicerlurar paraphyses present;"hairs p;";J;;;;;id-, from basal layer arnong erect filarnents.-3äsal lay"" 1- 2 "uri" thiclc.
One discoid chLoroplast per ceI1.
unilocular sporangia present ; ph:rilocular sporangia unlc:ownoT,ittoral; epilithic or epizoic.

¡-isl'ss.psigtåiug"-gk.grgar"]gsBgr.],+x

ThaJ-lus microscopic, of r:niseriate filaments. Erect s¡rstem of colourlesshairs which arj.se frorn prostrate filaments. ?rostratä rilaments branched.,more extensive then erect system. Idan¡, ¿1""oid chloroplasts per ce]l.ÛnÍIocular sporangia present; pluriloåular sporangia multiseiiate andelongate.
.littoral; endophytic in various algae especially chordaria flagelliforr¡is.
He o

Thallus microscopic, of miseriate fila¡rents" very s¡na11 and j¡rfrec_uent
erect assj'nilatory filaments arise from a more extensive prostrate systenof free filaments and rhizoids. I{any d.iscoid chloroplasts*per cell.ïIniloc 4ar spornngia r:nh:own; ph:riiocular sporang.iä rrit."=iãt¿l-te::rii¡¡al on short branchletso
Infralittoral; epiphytic on ])iciyota, Tqonia and. licty_opteris.
IJicro !u-n latino Reirrlce

un lobo Reinke

Thallus a snall globose patch or cushionr 1 - 3nn d.ianete:. &ect systenngreater than prostrate; erect assimilatorv ril"r""i"ìp-""åry
pseudodichotomou.sly br altearratety-brancnãtì, arsing from a ¡asar layer

' one cell tlirick¡jrqstrate system of free fiiarnents. Ha1rs arise from
_b_asal layer. t f{;[aiscoie. ãirtoroplastg per ce1l.ÏInilocuLar s^coñn$Ïa_r:nl¡lowr,; plurilo""rã" 

"for*rgi. uniseriate, terninalor lateral on assimilatoey filaments.
Infralittoral; epilithic, epizoici.

Ivfi

very si-mila¡ to li". gglatinosum, plurilocular sporangia te:minal onassÍmilatory filamunt". -
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thallus a microscooic subglobcse patch or oushion "F..!*o¡d Fr¿2st.deßnisecrås+f,h¡r €^*sl.
:¿ier*.d$d€rw. ;rgrc'ct!€f, 'ttrc,n. prost$ate sysiem. Erect fila¡nenl;s s¡arsel-y
bran,:heã, ""ol-ã' 

or subsecund., sometiroes te:rninati:rg in hairs. U64êtl3 fareL.l
two d.iscoid chloroplasts per ceIl'
Ut"ifo""f"" "por,*gi" 

presãnt.; plurilocular sporangia uni- , bi-r or nulti-
seriate, .often b¡anched, terrninal or lateral on fila¡nents.
Líttoral; epiphytic and, epÍzoÍc on Patella shells' a

-PlateìI
I

1;j.''

----i'r ^^..1 o- oi"nr.âyt sia I Al. VggeTaErve
Compsonet a sa:':tcola, unilocular spo:rangía ('t) ' vegetatÍve

filarents tlil"årt"= x"igltt &i rarke' 1916'

Herponera solitarir:6, u:rilocuitåñ;"åil' årter ':arrvaseau' rc¡¡' 
tiì: '

1 icrospongi.., eiobËi" , pruriroøuiã" "pã"u'tt'6:ia' 
af ter Pankowt I

l'. gelatinosuF , 1:lurilocularcpå"ttãúî ait'ãr ia"kow"'t97l (E)'

ïyotectocarplrs,"il;;;;;='^::q:i;;i"ã rit"' ""tu 
(r)' un'oerilar

'*--"po"u,lfit (C), o'ftvr Cardinal' l9€'4' gr*n,f)
lichosporargiui'ái""ãá"iae, plu.riiocul.ar sporiingia, after l'foiln

J
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ema ocellatum z.

Thal]us a veïy srnaJ-I, globose, patch or cushion less than dmn diamefer'
Thallus of erect and'piostrate iilanents, erect systen greater than prostrate'
Erect fj.laments r:nbranched, organised i¡rto concentric bands, arising
from a basal r"yàl [, ] - oÁr.arIy 2 frarely- several] cerl-s thick. Hairs
present. liany discoi¿-chloroplasts per ceIl'
Unilocular sporangia unl':nounl plurilucul.ar sporangia rnultiseriate, elongatet
on pedicells or niiuitg from básat layer, in sorj' anong erect filanents'
Litiorat, infralittor:a-l; epiphytic on lantuaria.'

chil ionema re¡tan Urouan frat )

Ilecatonema foecr¡rd. Strömf. Ï,ois.

Thallus a sne1l, light brown, patcii or cushion 2 - 6rcn diilneter. fhallus of
erect and prostrate ',niseriate fila:ents; ereci systen greater th;n
proirtrate" Erect fitanents pseudodichotornously branched', arising from a
tasai layer 2 celis thich. ,issjrnilatory fiia:ents often iemj'nate
in a hair. Àscoc3"sts presenf," üany discoiti chloroplasts ¡ler cell.
Uniloculer spordrgia ledicellate or te:mina1 on short fiia¡cents, arising
from the Uasã1 laþer; plurilocular sporangia uni- and bi- seriate,
elongate, pediceliate ãr telminal on fila'nents.
Littõra}; èpipnl'tic 6n various algae especially Palne'ria'

Thalius a very snall, globose, patch or cushion less than {nm diameter.
ùfrrffo" of eräct and'piostra'uå rniseriate filaments; erect system greater
than prostrate. Erect assj-nilato4' filaments.un branched'r { irregular patchest
*"1"irrg f,rom a basal layer [t ] - usually 2 -[ra^re3-y severa-1J cel1s thick.
Hairs 

"o."e' 
l;any discoirl chloroplasts per cell'

U¡:.ilocul-ar sporangì-a rE:lfu:ovm; plurilocular sporærgia roultiseria.te, elongatet
terrninal on sl:ort-filasents, 5n sori arnong erect filaments.
T,ittcral; ePiPhYtic"

tone:na hi anacum Sa'¡v Ïrois.

Tha1lus a minute broxrn, globose, patch or cushion to 2rn¡¡ dianlter. Th'alius
of erect a;r¿ prcstrate uniseriate fiLarnents; erect system greater tìran
p::ostrate. Itrreci fila¡nents lr.3rsely branched, plludgdighotomoust-""iritg frorn a basal layer [1] usually 2 ce11s thick. Hairs ra're;
ascocysts irresent, elongate-iñ si:ape. 1, [raæel¡. 3] discoid chloroplasts
p*" 

"LttJUnifocufar 
spo¡err.gia unlrrown; plurilocular sporangia bi- or

multiseriate, te:rnina] on filaments.
- iiito"¿, iniralittoral¡ epiphybic on larger brorcn algaec

llecatonema leicht ensternii (Hauck) Batt.

Tha1lus a small olive-bro,.-n:, globose, 'lgfitct or cushion 1 - lmm dia.neter.
Thallus of erect and prostrate uniseriáte fiLa:nents, erect systenn

greåter than prostratã systemo Erect assimiLatory filanents sparseL¡'

äa-i""egul-ariy trarrched, arising from a basal 1ãyer 2 ceIls thick'Aøa3a+s <rßâÅ %tf,
Chloroplãsts discoid' ætuÁ

Unilocul-ar sporangia unlrrown; pluriloculax sporangia uniseriatet
terminal"
Littoral; epiphYtic"



Heca macul-ans Coll-.

IIlon rhi Fo sl .ema

[hallus a snal].

'. ¡.)

o
Thalltts a small' 

-browtt, patch or cushion zrm diameter. rhallus of erect andprostrate r¿nise¡iat1 rira3ents r^erect "{"1:,o greater than prostrate.Erect fÍlaments spal:Îly nranãt"ar-pse,,räodichätomous or aliernaterarisin_q

Ëiir"'i3:*':'i',:å"tll:"sr*if":"llxi:i#ffti":"iî"i;:;i: As"-cr*rs a.{se"ns.

ËiilÏi# :1":ffîï'r:åîïä*:1" rir*""tåi-pi*ilocurar sporansia nurtiseria"te,
littoral; er;iphytt" ã".@ a:_rd U1va.

globose or subglobgs e, patch or cushj"on 2 3nm diamete::.

ï,ittoral ; epiphytic/endophytic in Du:nontia.

Plate d-

6,Cushion not as conpact as in Hecatonern Thall-us of erect and prostrateuniseriat,e f ilaqents; erect system great
, pseudodicho

er th¿rn prostrate. Erect assi_rnila to¡yfilarne¡rts sparsely branched tonous or alterna te. Hairs presen t.Rhizoids abundant. l{an¡r discoid chloropiasts per cell.Unilocul_ar sporengj_a present in sori ; plurilocular sporangia uniserj_ate,te:minal a

Ilecatonera ' acul¿ns, p'iriloci-rr-ar spcrangi:1, after i.ucrnr-ckr rg5.' (r).L'Lc'nei au rhizoi:h9nr', uniloc*1ar s.porangirlr (B), rro.¿-1*ta.tir.'efiLE; ents (C), a"ter ltnighi.å; p"ri*, lití'.
ch-ilione- a oceil*tui, pluriloerrr-:i: s.toro".3i-ái afier ìi,;e!_-r-ick, rc;1 (r).c' repians, p}.rr:-l,ocur-a.r sporangia, after'-I(:råu"*, -rlli itril,

C

{
i



A i.-

B *

C

2gP^
50¡rm q**

D

90pT

a

-,1-:l^:.-.:ì

''',!

F

'È

.-:tr,:Ì:: .':çr :

ætl,^



ionema aecidioide senv. Sauv

Thallus a microscopi:, globose, patch or eushion. Thallus of erect and
prostrate uniseriate flla.ments; erect system greater than prostrate.
Erect assimila-tory fil-aaents unbranched., arisiirg fron a basal 1a¡,s¡
one celj- thick. llairs Þresent. Iliany discoid chloroplasts per cell.
U:rilocular sporangia ierminal, i.n sori; plurilocula^r sporaïÌgj.a urj.seriate,
temrinal in sori, breaking through surface of host plant.
Infralittoral; epiphytic,/endophyiic in ],3ul:þg¡þ.

[Ugt-oll-.g1.*"Sglgæ" $gy. ß

Thallus a microscopic¡ clark brown, glotose patch or cushion, 1 - 2mn dianeter.Thallus of erect anc: prostrate rmj.seriate filanents; ereet systen greater
than prostrate. ilrec¡ filanents sparsely, pseud.oðichotonously truicneA,
a-rising from a basaf li?,¿er one ce1l thick. Hai¡s present. Many discoirl
chloroplasts per cell.
Uniloculax s*Ëor_angl" çn$g*.i glurilocular sporangia uniseriate, in sori,. on short erect -flil.a.ments;E3rÍn].nAlLittoral; epiphytic particularly on Zostlra.

on usl-J- Lois.

Ár

irt

fhallus e very sneJ.l giobose patch or'cusÌrion, 0.! - 1r'rm diameter.
Thallus o-f erect and prosirate miseri¡te fila:nents; erect s¡,steingreater than prostrate. Erect assj-mi1a;toq¡ fila.unents unbrancireC¡ arisingfron,a basal la;'gr ce1ls thick. llairs plesent. Àscocysts present.
1 - 3 discoiri chlc.loplasts per ce11. : -

UniLocula'r s.o1'âÌìr.':-a. in sori., ar.'ising fron the basal iayer; pli1ril-oc¡.Iæ.
5-oorangi#fe4.i: corj., arisins fron"the ;r;; iaye::.iittoral-;'è-oipi.;tic particulariy on Zcste¡a"

:ate 
"

rl ¡ r-'iiivrr onena paril losu¡n Sanr.v.

Thallus a light brown, subglobose, patch or cushionr up to J:nnr diameter.
Tha]-lus of erect and prost rate uniseriate fila¡nents. Ereet assinilatory
fíLaments ¡:nbra.nched , arisin$ from a basal layer one cell thick.
Sryel1 protuberences present on the cells of the assimi.1atory- filaments. Hai::s present.Uulticellrrlar paraph¡pes present. Ascocysts present. I,,ian.y liscoid chloroplasb,per cell. e11 te or late::al b
Unilocirlar sporzu:gi terni:re^l on uriloeul-ar sporalgia uniseriate, pediceliate
or on short S¡

Infraliitoral; epiphytic on La¡ninaria.

Þf¡r¡ionema po1.'/cladrrm Sauv.

llhallus a srna-lIr light broum, subglobose patch or cushionr 5nn diameter.
Thc,11us of erect ancl prostrate uniseriate fila¡nents; ereci systen greater
than prostrate. Erect assinilatory fila.rnents sparsely, pseudod.ichoiomously
branched., arising fro¡o a basal rayer 1 cell ttñick. Iiairs presentr
Ifany discoid chloroplasts per ce1l.
t:ej-locular sporangia unkncv¡n; plurilocular sporangia uniseriate, terminal,i¡r sori,
Littoral; epiph;rtic on fùrcrç serratus.



],{yrionena stran.:¡rlans Grev.

Pleurocladia lacustlis À, Br

Thallus a microscopic, subgloboserpatch or cushio" í} to ãnm diarneter. t

Tha1lus of erect and. prostrate uniseriate fila.¡nents; erect system greaier
than prostrateo Erect assimilatoï;,r ¡ilnrnents sparsely, pseudodichotornously branchedt

arising from a loosely orgarised basal 1ayer. lir:merous long hsirs arise
from veletative cells. A sin*le d.iscoid chloropla.st per ceII. l

Unilocuiar sporangia terminal or lateral on fila¡rents; plurilocular
sporangia rrnkno'.'n"
Supralittoral fringe; ePilithic.

thalia buffh ana Satt 
"

B tt

Í*L.. -:)

.ì

llhallus an olive brown, sub3lobose patch or cushion, up to lnin diameter' Thallus
of erect and. prosira;e uniseriate fil-a,nents; erect system greate: than prostrate
åv=tu*. Erect easimilatory filer-nents urrbranched, arising centrally-fr9n ".b":P layer
;å; [";""W 27 cetls thick. Prostraste f¡ñlaments radiall-y organised, ter:ninally
dichotprcously branched. Iiairs present. llulti-ceIlular paraphyses present.
t\'lany discoid.- chloroplasts per celJ. \/

UnilocuLar sporangia sessile, ped'icellate'or termlnal On short erect
fil-aments; plurilocula:r sporangi.a uniseriat", "ã=*iiã, 

pedicellate or *

ternin¿I on short e-::ect fila¡i:ents.
Littoral, infralittoral; epiphytic on Ðeteromorpha and ulva.

ù

Thallus a microscopic tuft of uniseriate filanents. Rrect filanents
sparselSr branche,l, greater than the procumbent systern -which creeps
a;nong the corticai fiia¡nents ci the host plant' Hairs present. liany
Aiscoi¿ chloroplasts Per cel1.
tnilocu-lar spora.'rgia sessile on the bases of assimilabory fila.ments;
plurilocular spo::angia unlmol'rn "l,ittoral; endorh¡'iic i.n and Sar'vajleaugloia.

ÐÍffers from trf,achista by the non-cohesìon of procumbent fila:lents.

PLate 5 a

pleurocladia lacusüris¡ un:-locuLá"r sporan€iia, a-fter Parrkcw, 197L (it).
S trepsithalia buffhar ianan unilocr:lai upo"u.rr.g'ia (l), ve¿-etctive

o r"rfil3;"ilî"1*,"iii'i¡:lii;'1331;"r'ar arter iív1in, re'?, r.J).

I . orbicularis, plrrii locular spo'aiigia, ascocl'sts (E f;t
ve¿et.'-ti,re iila" ents (Q), airie': iiyLin, 1?!+l'

ll. stran3ul¡rrsr pir:ri.1ocrri.,.-upntnngiä (*), unil-oc11-ar:poin'nr:ia (¡),
after K-v1in', L94.l .
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Ect s fasci-culat Ilarv.

lhall.us fila¡nentous, up to 2O0mrn 1ong. Erect vegetative system of branched
uniseriated.ssimilatory fila,nents v¡hÍch often terminate in Ìrairs. Bfanching
abundant, irregularly opposite, occasionally secrrnC. Basa1 s;."stem of
free filrnents which often aggregate j-nto a pseudodisc" Chlcrcplasts
l5nearrmore than three per ceIl"
Unj-locular sporangia o$ short ped.icells; pltr.rilocular sporangia
nnrltiseriate, elongate, cigar-shaped (wider in middle parts), less
than 125p in length; teruinal on short branchlets or pedicelLate. r
Littoral, infralittorat; epilithic and epiphytic on various al5aen

Ectoca.rpus siliculosus (Dillw.) L¡¡ngb.

c

Very similar to E. fasciculatus, differs in having irregular alternaie
branching and pluriloqElar sporangia '' ' : more than 125p in length

and. esiuarine conditions|

La.minaríoco1a>< tomento soides ( Far1. J K'¡lin

ftrallus filamentous, usualLy less than 10¡nrn long. Erect vegetative system
of branched uniseriate assimilatory fila¡nents" Sranching sparse and irregular;
plants often urrbranched" Basal sirste¡r of free i'ilaments and rhizoids
which penetrate the host plant. Ore Linear chloroplast per ceIl.
Unj-locu1ar sporengia unk"nown; plurilocular sporangia uniseriate,
sessile, pedicellate or te::nirial on fj-lanents,
Littoral, infralittoraJ-; epiphybic on La:nínaria.

Pila:¡ella 1íttoralis (1.) K¡eil-m,

Thallus fila¡nentcus, ìrp to 200mr,r longo Erect vegetati-ve systern of brar¡ched ruríseriate
assinrilatory fila.urents ; branching iregularly opposite. 0ccasionel-
1-ongitudinal cel-1 divisions, 3asal system of free fiLamenis and rhizoid.s.
Illany discoid chl-oroplasts per cel1.
Ilnilocular sporangia. interc*l*ry, so¡¡etines te::minal ; plurilocular
sporangia Sllso intercalary, sornetimes terrninalo
Littoral, infralittoral; epilithic or epiphytic. 0ccurs in narine and
estuarine cond.itionsru

iomento ulÌr Kiltz.

Thallus filamentolrs, up to 2OOmm longo E'rect system of brarrched-
assimilatory filÉunents ; branching secund, intertwining right-angled
branches present. Filaments denseJ-y interruoven thalLus appearing
string-Iike" Basal systen of free filanenis and rhizoid.s; sone filaments
aggrega'i:e into a pseudod,isc. One or two linear chloroplasts per ceIl"
uniLocular sporangia present ; plurilocula^r sporangia nrultiseriate,
elongate, terrninal on short branchlets.
Littoral, infratittoral; epiphy-Lic on Euqus and lf!f,q4!!La¿aqr -

(TerXen ftor: CarCin.:.I, lgfì4, e::cei;t II),
¡J

Ec toc -::p-',rs -fas c icula,tr:.s , íila" ent - (a) , 'ni1oc..rlar s poranSia (3 ) ,p}-iriloerrlû.r s p.,.r:u..1i,,. (C ) .;i. 5 Í--ì--i,ç:rl csl.s, r.1njl.¡,,:'rr-..,r s; jloran,1i-¿ur ('n), p1itr.Íl-oci.lar sDora,:Íri11..la'i¡i;,r-'icùola..: to* entosoides r fi1a,- e¡lts án¿r-rinír-oc*1a, upo"or",g,,inFilayella lit'r;or;riis, uniì.ocr:rar s-porari.gia (c)i prurÍr_ocurar
spolr¿j.ì ;J.tir: (ü), af'ter razni.riz, I}Ti- .

spon;':ne'a tor eirtosri'r, fir-a'-enis (r)o *nilocur-ar sporan.gia (J),piut: loclt.l'.:.:. ijlo¿. ,:u:ir_r (r,). '
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Ï'e ael obifera (Küt""J Hamel

1,ha"llus filamentous, 5- ["Ollnr¡ j'{ J:r length. Brect vegetative system 
-

of brancired uniseriate assisrlatËrj/'fifa¡nents; branchiag abi¡ndant but irregulq::.
pros'brate system of free filaments and rhizoids. Hairs present" Several
itíscoid chloroplasts Per cell.
tlnilocular sporangia present; pluriloeular sporangia muLtiseriate, ovoidt
pedicellate"
Littoral, i:rfralittoral; epiphytic. ü

Feldm:.nnia irrezuläri-s (fUtz ") Hamel

Very sinil.ar to Eg globifera; differs 5n haviag elongate plurilocular
sporangiao

Seldnannia Iebel-lii (Aresch. ex Crouan frat"l Hamel

{

Very similar to & globifera *d & æg*-""iS, but assi-nilatory filaments
with irregular oppolFõra.nching. Unilocular sporangia uxlmownt
plurilocular sporangia elongate'

/ I'eldnennia oadinae (3uf fh.l Hanrel

Thallus filamentous, not more than.3mm 1ong" Erect vegetative systen of
branched ruiiseriate assinilatory fila'nents; branching sperse and. irregular.
Proetrate system of free filarnents and rhizoids lvhich gFow a.urong the
outer cotticai celis of Padina. l'lany discoj-d chlorcplasts per celi,
Ilnilocular sporangia presenq plu¡'i1ocular sporãngia rnultiseriate, elongete,
terminal on sholt branches cr pe'Jiicell-s.
Littoral; epiphytic/endophytic on Padina pavonicg.

Fe1dnd¡uiia simol Crcuan frat. lIanel

TlraJ-lus filamentous
uniseriate assimila

10 rnrn 1ong. bect vegetøtirre systenn of branche,å
fÍl-arnents; branching sparse and irregular. c

Prostraie system of free fila¡ìents and. rhizoicls which ranify among
the utricles of Codir:m" Ìfany discoiti chloroplasts per ce}1.
Unilocular sporangia'present i plurilocular sporangia rrultiseriate t
ovoid.o pe,ìicellate"
Littoial; epiphytie/endoptrytic on godiu¡r.

Kuetzinaiella battersii (Bom. in Sauv") Ko:rrm, in Ku-ck.

lha^ll-us fila¡rentous, not rnore than Zrnm 1ong. &ect vegeiative system of
-bra¡rched uniseriate assinilatory filaments; b::Bnching very sparse and. irreguJ-ar;
plarts often unbranched. Prostrate system of free fila¡¡,ents and rhizoíd.s.
tr[any discoid. chlorop]-asts per cello
Unilocular sporangia present; plurilocular sporangia nultiseriate, ovoid,
sessile or on ped.icellso
Littoral; epiphytic on !eq4¿9.

KuetzÍngiell-a holnesii (¡att.) Russell i¡r Pa¡ke et Dixon

Very sinila¡ to J{" battersii åt,l, larynaþ 'o..'¡i 
eptilr'rc' l
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Fel'll annia åio"r,Íf e:-'a, nn:'. loeul.ar s porarrEia (.Â.),

F. irre6ularis, p1-r-rril-ocu.l.a:r sgorengi.a (3).
F. pi'.dinaer pluril.ôcular sporiingia (C), unifoculat spora.n6¡ia (n).
I'. sirple..:, unilr:cu.1a:l snorarrgia {F), pfurilocu.lar sporan¡ia (E).
Kuêtzin¿;ieila b?ttc'r'¡iÍ, uniloeula.r soorau;iei (G), plurilocular

sPo::artgia (H).
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Thallus filanentol'rs 
' to 50 n¡n long. E'rect vegetative system of brancheduniseriate assimilatory filarnentsj branching sparse anä irregularly alternate.Prostrate system of free fila¡nenis an¿ rhizõial. l,Íany diseoid chroroplastsper cell . -. ¿

Ïinilocular sporangia unknone; plurilocul-ar sporangia nultiseriate, elongate.Littoral; epilithic. ul's¿¿G

9"+"L{gsgi.*.-aieps}s-"E.(så..J .F"s*ef. e

Thallu.s filamentous, tc 2o0nn 1ong. Ðrect vegetati.,re system of branchedunj-seriate assinilator¡r filanentsJ branchi"g'ãbuna*t, irreguJ.erl¡,opposite; ultirnate branchlets secund" Cortiðating fila¡lents presenton the main axis. Prostrate system of free filaments and. rhiãoids. lvianydiscoid chloropla.sts per ce11-"
Lrnil-ocular sporangia pres,:nt; plurilocular sporangia multiseriate, ovoid,sessile or ternínar on short'bia.nchrets, d:õ¿s ¡¡ru+v¡Èsr!.

Littoral, infralittoral; epiph¡rtic, epilithic.

GÍ trata lIarv. Ð ++

Giffordia Harnel

Giffordi nitchel_Iae l{anel

Thallus fila¡rentous to 1OOrnm long. Erect r¡egetative s¡"stem of

Thallus fíla:¡rentous, to lOOmn 1ong. Erect veg.etativê s¡rsf,srû of brancheduniseriate assirnirator¡r firanentsJ branchirrg-u.bl*aarrt and irregurar;ultimate branchlets secund or subsecund. coiticati.ng fiiamentspresent on the nain axÍs. Easal system of free fila¡rents and rhizoids.[iany discoid chloroplasts pe:. cell. Hairs present.unilocular spo:angia p*ur"it ; pr""irãc"i'L'-*¡,u."rigi a multise:iate,clnlcar in shape, organise¿ in-"o"i-(no*- 
"f-;;";äsiä1i"";;;;" facesof lateral bra¡rchlet:.

rnfralittoral: epiph¡'tic on ra¡ninarians, principally saccorþiza.

Psa¿d)cAc¡l*:n,5as

0

ú

,uniseri.ate assinilator¡r ¡11rrents; branch ing abr:ni.ant,Prost¡ate system of free filaments and rhizoids. L:a:ry disper ce11.

fordia ovata e11m

tnilocr:lar sporægia present'; p1uril-oc,.rl er sporangia nuitiseriate,r'ittcraL, irifraliitoral; o" präisn anirnals and stones.

and alte:=iate.
a.sts

elongate 
"

l

Thall-us filamerrtous , to 100mn long. Erect vegetative system of brancheduniseriate assirnila tory filanents; branching abr:ndantFrostrate system of free fil-a¡lents ard rhizolds anJ/per ceI1. IIai-rs present.
ïInil-ocular sp a p_cesent; phirilocular sporangia mi:ltiseliate, ovoj_d,,sessile, often in pairs on maj_n axes and 1atera-l branches.littoral infralit toral; on plants aninals and stones. Occurs in ¡carÍne-¡and estuarine conditions.

, irleqularly opposite.
discoid chloroþi.asts

'
ii
j:

I
't
I

t:!



Giffordia sandriana .) Hanel(

rhaLlu-s filanentous, to 120mm t?r*._ F¡ect vegetative systenr of branched*niseriate assimilrio"y rilanentsi u."*"irirrg.'ãb*raort, Lrregu1arly secund.
i3:i"ìï:tem 

or rree rira¡:,""i; o.å ffi;ïil: rËäy ai"coia cËiã"oplasts

î1,:i iiî: Ëi: ï:ä-t;"'ïöi-i":ii:ïï*ä*ïï;ä3;å=ï' *, s e ri at e, el ongat e,
Littorar; on stones and plarrts.-- -* 

ÀGUs¡ru .,r'Lrrçnes

t

Gi I ca tt.
[hallus filarnentous to )Omm long. Erect vegetatife systen of brancheduni.serLate assimila,tor.v fila¡rents; branching abunoant, regularly secund,-l Corticating fi1aruents cover a:(is. Basal system of free filanentsand rhizoiCs.

main
IvÏany diseoid chloroplasts per cell.

a

llnilocular sporangia Bresen
ic on Saccorhi

urilocular sporangia ¡rultiseriate, ovoÍd.Infralít toral; epÍphyt
t; p1

aAC

Plate, 9 r *pIcea" þàr,- %-r*,l,an, 196,+.

I
I

lttt";iiitì3:iî::T;";:iliiltïål: it*'"t= 
(;.), unilocurar sporangi.- (s),

:'':Ë.ii:ili-I-3;:::ilï;'tå*r;ál': 
(¡,r), piur*ccurar sporansia (c),

G. 'ítcÌrellae, pluriìoõuf"ì ápo"*e:ta (l)G. ovata, pLrr=i]-cc*l_a:: spor.üi.-?:i: t*,
G. secunda, pluiJ-ocutar sporä"giJ' (i.:¡.*' nttiÏ'Ï,ï.ilÏîl:"ï:::.åï"='"Iiì -iåri (r), pì.ruiloc,rrr* spo:a--siii
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Àcine rinita (Carrn, ex Harvo in $ook. \

Ihal-1us fila":entous, to {00nm 1ong" Erect vegetative s;.'stem of branched
r::riseriate assinilatory filannents; branching abundant, irregular with
occasionat right-angled b::anches. Pseudohairs present. Prostrateu system of free
filaments. Many dieóoid chloroplasts per cello
Monosporang:'-a present, pedicellate; p1i:rilocular sporangia multiseriate, :,*

el-ongate, on periicells at right angles to the main axís.
littoral; epipìrytic, epilithic.

a:
tei .exS

Thallus filamentous, to 1mn 1ong. Erect vegetative al'Íc¡

6

1

prostrate; erect assimílato4r filar.ents r:niser:iate, :\JÐ t::ate
s¡rstem of, free filaments a¡rd rhizoids which peneirate tire host i:

Many d.iscoid. chloroplasts per cell.
Unilocufar sporangÍa unknovm; plurilocular sporangia multiseriater.ovoidt
terminal on short filanents.
Littoral, infralittoral; epiphytic on Cystoseira.

IÍerponema velutj:rum (Grev. ,\ J.-A.s"
uçA*;ra.q¡sø,r á aeq*l 'lo?rÉra&qtta4 .

a

bi^iLr+o*o
filor"r*"*- 4P'.
le¡¡nrrt*tø dt
a..16øh4Þhrrir.

fhallus fila^",lentous, to 2n¡n lon t assinilatorX' fi}¿nents uniseriate¡
branching sparse and irregulart unbrariched. Àssinilatory fil-a¡rent5
dfben te::minate in a pseudohair. Prostrate systen of free filanents and
rhizoids wliich penetrate the host plerit. ìÍan;r dlsqoid. chloroplasts per
cdll.
I¡nilocular sporangie. present; plurilocr:lar spolangia rnultiseriate, peèicell-ate.
littoral; Drdophytic,/epiphytÍc, fonning a bro'r.'r'r felt on lliqantþalia+

P reinbol-dì i (neinke ) sauv.

Thallus fila-nentous, to 300mn iong. Erect vegetatirre s:¡stern of r.iníseriate
brarrched assinilatory filanents; branching i.rregular, pserrd.odichotonoud
or a.Ltemrate. Fila¡rents often te:rnj¡raie in a hair. Frostrate systera of
free fila¡nents a':d rhizoids" i'fany disccid cb-Loroplasts per ceIl.
IInilocular sporangia unìçnorm; plurilocular spora"rrgia irreguiar in shapet
sessile on branchêsr
Infralittoral; ep5-ph14ic on'va::ious ¿l g3.ê.

- Soroc c Silva

Thallus filarnentous to 200nm 1ong. Erect vegetative systenn of r::eiseriate
.branched. assinilatory filanents; branchingriåf,gmt¿.r ulti-urate branchlcts
secunê. Fila:nents tenninate in a colourlese hair. Prostrate systen of free
.filaments arrd rhizoid.s, ldany discoid chloroplasts per cell.
Ilnilocul-ar sporarrgia unhro'rrin; phirilocular sporangia muJ-tiseriate, in sori
along the i¡ner faces of brarrches.
Littoral; epilithic.

T[ae:miella 1'¿ci Ln

lhallus filamentous, alnnost rnicïosecpic, 0.5 - 1nn long. E¡ect vegetative
systern greate::¡ r--:- arising froffirostrate systeno Erect assinilatory
filanents'uniseria.te, sparsely artd irregularly bra:rched or r:nbranbhed..
Pseud,ohairs present. Prostrate sysien of free filanents and rhizoids.
.4. few d.iscoid. chloroplasts per cello

- Ilnilocular sporangj-a unknovm; plurilocular sporang'ia uniseriqte or
biseriate, tenninale -

Supraliltora-l, littoráI; epiJ.ithic, forms a yellow brown felt ove
^ a¿tâ

-: 
-z---- -Êr sides of shadeil niches. .r 
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Herponera velutinur, unÍloct lar's Poi?angíit" (A) ala ¡,1uri1ocuLarsporangiu*' (l), af-Ler Cardin4l j.964.
Aclnetr:spora cri¡ríta, fi larnent ano. plurilocular s porang:ia (c, r),plurilocular sporangia (D), after Cardi.nalr 1
s orocarpus :icro' orus, plurilocular sporangia, after D

û: Rosenvin¡"s
1941 (F,GrH).

ÏIaerniella Lucifi.rga, plurirocu.lar spora.ngia, aftei K¡rlÍn, 1947 (J). i
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ChorÍ sto car-Ðus tenellus (rutz) zanan:ð..

Thallus filarnentous, to 20mm longo Erect assi¡nilatory Íilaments uniseriate
and branched.; branching sparse, pseudodichotornous or alternateo Filannents
ternrinate in a large apical cel1¡ basal parts of,filaments covered with
rhizoidal growths. L'iany discoid chloroplasts per cel}. Propagules present,
fo::ried. of two large cells on a unicellular pediceIl"
Unilocular sporangia sessile on assimi3"atory filaments; plurilocular
sporangia multiseriate, ovoid, sessiie.
Infralittoral; epitithico 

G

Clad.ostephus sponsiosus (lluds.) C.Ag.

Thallus filiformr, resembling a pipe cleaner. Ðark':rovrn stiff frond.s, to 2J0run
long. I'lain axis irregularly forked, fila.nentous nature obscured. by dense
rhizoidal cortication, densely clothed in whcrled. branchlets except towards
the base. Attached. by a basal disc. Branchlets filanentous, segmented,
segments divided by 1 - { longitudinal wal-ls, second.arXr walls sparse or
absent.
Unilocular sporangia present; plurÍlocular sporang:ia nultiseriate., oval,
on 'l - 2 cel1ed ped.icells on special branchlets.
Littoral, infralittoral; epÍliihic.

Suhacelaria britannica Sauvo

ThalLus filiform, forrning olive-brown-velvety na-ts of filaments to 5u,of,ong.
3asa1 system a creeping network of filarnents and rhizoid.s which give rise
to the erect filaments. Erect filanents sparsely and. irregularly branched,
segnented, each segment with only 1 - 2 longitudinal walls end. very rarely
subdivided by secondary tra¡sverse wall-s.
Unilocula¡ sporangia globuIar, ped.icellate; p-lurilocular sporangia unknoiln.
þili.thic; upper littoraÌ in shaded pools, caves or crevices.

S¡hacelaria rari.ica¡s (Ðiilw.) g"Ao.

Thallus filiforn, forrning dark broi,qn stiff tufts or loose natls of
filaments to 10un long. Ãttached. by small basaL discs, rhizoiu,:s or creeping
fila¡nents. Erect filaments segnented. Ìr"ith 3 - J longitudinal walls and
one or more secúndary tra¡sverse divisions. 3rærching sparse and irregular,
bran&es often pressed to tllb pa¡ent fila¡rent, Fhizoids inconpletely
corticate the fower parts of ay.es,
Unilocular slorangia globular, sessile or on a unicelluar pedicell, often in
pairs; pluriloc';Lar sporarigia only found. onceo
Littoral-, infralittoral; epilittric and. epiphS'tic.

e1 .l-a rac sa Grev.

6

i'

Very simÍlar to S. radicans but up to 2lrarn ta11 and not iú natso Rhizoids
sca.Ice.
ünilocula¡ sporangia crowd.ed. in raceme-Ii}:e struetures on brar:chIets.
üpper littoral; epilithic (sand covered rock).. Rare, recorded. mainly from
northern Sritain.
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Plate 10

chor.ì.stocrrpus tenel.lr-rs, propagutå (Â)r' plurilocular sporangia (¡),
u:rílocrilar sporangia (C), after Krrckuckrl3g6. ;

Sphacel; ria 'race¡ osa, ruillocul.ar cporangia, after L1rnd, 1950 (Ð).
s'. rad,icarsr unilc911ar sporangi.at(nrr), vegetative tiíarent (r),

after Lund, 1950. .s. britannica, veget¿ltive fila.ent (G), unÍloeul¡ir sporangia (iI),
after lund, 1950. ;

tt"ytt-"rgX"*"H-ffiîíig+r.t not**a'! branches (.r), unnocular sporangía (r )
.....)...1.''..1
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Thal-lus fili-fcrm, e;:ect tr-rfts of firsrnents to lcmm ì-ong. õbect fir.a:nen.Lsirregularly branched, arisiog i""* a prostrate system¡ segnented,each segnent further .ii.¡id.eã uy longì.tu.ai"ai-¿ivi-sÍoñs and secondarytransverse di''-¡isions. lr{ain axis"partially 
"orr*""d with rhizoidal cortication.

H:l':fff":1";ffåir:îii"* ãn- short uî*,cr,rãts ; plurilo;i;; sporensia

ånþess+?ååq".*rc"!.i,e.g"trg:

acelaria cimosa (notr1i.t, CoAg.

eLaria bi ata

, rare, Shetland.

¿

Sph

Thallus filifon:r, fo:ming orive brown stiff feather-rike tufts, to J0mm rong.Filarnents semnenied , "u"ñ ";s';"i-;iii.-iî-i ; - 
"ìõ-l:äîi 

ffiìiu¿inal warr s rbut ver';' 
""=ãty secondary träsver:se rvatls. Éranchss nu*e¡olr.s, in one plane;apical ce1Is large-and ctnspicuous. Attached by r l:.l1# basal disc; rhizpid.sffï;":i ;:i:Tjü"=i1,.*4"; corunon, stalk Rd;;; Ë" ;Uffi;,*ärte,, *ith

uniLãc*la' õ;Ë'$ff*¡-]fti"8igaf"ihryfiii?#fi1ar 
=no""r,*r-" oval, rare, pedicerrate.Littoral, infralittorãr; usuallg'"piprryli"l-.or"times epüithió.

c

Sau

Similar t
o

ly v¡ith abundant rhizoids in the lowe¡ ?a;-¡,s
ti pfnncte aqlents penetrate host plant.Branching
of an api

those of S" cirrosa except for the absence
Unilocu'l-a,r sporangia present ; plurilocule¡ sporangia oval-eIon gate, pedicellate.LittoraJ- pools, inflaJit on Cysioseila baecata arid Halid:¡¡s-
I elaria fu.sca fiÌu<is.

o S. cirrosa but usuaJ.

I {ii,äffik'¡iåH,1-i{,'cal hair.' '(-----

similar to s. c@s-? but trifts not stiff_, nr"r.,"t ing. slarse and. irregular.Propagules õ*@Et r."r.i"s-à.terninar_-úJ;; sta'i cyli,'drica' notconstricted at base, with 2 _-Z (_q) ;;Ir"il;jt_ *""llttcrat_ poots; epiíitrric, -epiitr¡|tiá. -v --.'*¿4vk

þ

c

ffg*ïtîåiä.fr +"* but' ¿oi+r" ' weds*shaped pro¡rasules with 3 obvioris

:iïffifr3.t**; both ur¡'ilocuLar a.d ph:riLocular sporangia tarown for Ìtedterra'ean
LittoraL pcols; epili.bhic; rare.

e1a¡ia i;ribuloides &Iene

elari-a e'e tula

s

Thallus filifozm, broun tufts 1 - rye long arisingiron a thick basar disc.Erect fila'nents sparsely and irreguJ-."ry-t"orciea-torva=¿"-lir*"upex, 
segmented.,egch segnent divided by 1 - 3 iongitudixel. d.ivisions and 2 _ 3-"""onda:¡rtran svers e divi s i or, 

" 
. írhi, oiã 

" 

- ;ü;" ;;ä"t i|'ru 
" "., 

t .ïIniloeul-ar sporangia r¿rlarow:r;-prL*oå"r""ipåra.ng:ia ova1, on 3 cer-ledpedicell borne laierally on iii_,urrt".rnfralittoral ; epiphytiå on i;;";;i;-¡r*.*"""" stipes.

a



Plate 1 1.

SphacelarÍa cirrosa, propag.les, after Lunct, lgSO (A$. i¡\S. cirrosa, plurilocular sporangium, afier Panìiow¡ lg71 (åJ.
. S" trÍbuloides, propagules, after Lund, lg5} (e). .
n S. câêspitula, unílocular sporangir:n, äfter Lund, l95O (ü,),
. s" bÍpíinata, uni- arid plurilocufar spcrangia, "Ít"i-r."rr'Jji 95c (g).
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Sphacelari a nlugggL,lggb..ú"",- "..,". . 
" ", ", " ./à_ - ; ;-_;-;; 

" ";r¿å-.Sù-";.

Eha1]us f:'liforrn, olive bron¡n feether like erect tufts, to 1O0mm tall,attached by a basar disc. Filaments segrnented., each se$rent with 2 _ 5longitudinal divisions and several,.ecãnda:ry í"*"rr-,=*e divisions.segments obscured on main axes by a dense ,-tåor!"t i"ed rhizoidal cortication.Main a:cis subdichotomousl¡' branched, often barã below. Brarrches ecortica.te,opposite, in one planeo

i:il ïii 3i".i:':îiî î-i ï :phsËHii ïËl Ëdïiî3: :,:f ' : ;ï:îj. ;îr1, .Infralittoral; epilitliic, epiøoic on sñells.

F"p,þ"ryglg.ri"a".p"3"usi"e-"*tiþr"'*

si¡rilar to s.,, ph.nosg rrut the corticating rhizoida a.re only prod.ucedin the sarse plane as ilre b::anchingo -
ïInilocular spora.ngi-a not as in s.-.pflrr$r but bozyle on branchlets on

l|;.1"ff;i:,:ïî:li: i frä*iîïm' *,,o"o.*.

ê

e

trbond.filifor:n, olive bro¡un feathe::-rike tufts, to 2omn Iong,, arising fromcreepÍng filaments. Filanerrts segrnented, each åegment with ! - / tongitudinatdivisions but no.seconda.rxr transverse divisions. Brarrctr.ing abr:ndant, opposite,in one prane. ïrhizoid.s sparse or absent. propaguJ-es wed.ge-"hãp"¿ v¡ith 3obvìous distal 1obes but no a^rms.
unilocuLar sÊorar'¡gia (rare) on a one cell-ed. pedioerr; p].u.:r1locu1a¡ spo:rnrr¿.iar:nlcrown.
Infralittoral; epiph¡rtic, epilithico epizoic on shellso

Sphace laria plu¡rula Zanard"

Salopteris fi1 icina (Grat. ) "ll't, +d

trbond fiiiforn, olive brown stlff fcather_lj.ke trifts to 1CIO¡nm ta1l, attacheclby a basal disc a¡iC rhizoids. FÍla:nents,se grented,, each segment viittr I

d

3 0longitudÍnal d.ivisions a,¡:¿d. sonetines seeond.arXr transr,'erse divisions.Sranchin3 abr.¡ndant, alternate ,dlinorep axis bare belov;rh:Lgoidal cor'cication sparse -\oo,flt rL .'---.*unrJ_ocular sporangia i:r the a:cils of branches, sometines on short stalks;p1uriLoculan sporangia presento
{Èo

crcÊ5

t¡oa¡t'o^la*o,c

Ti ttoral poo1s, infralittoral ; epili.thi Cor¡*rcn on southe:*:. coasts,rare firther northn

teris sco tTl I I Sauv.

lbond filiforn, dark browrr stiff tufts, to 1J0mm long, attached by rhizoids.3i.Ia;nents se,gnente,i, each seguent wÍth 1 3 J-ongitudinal divisions and.sometines secondary transverse divisions Sra.nching abwrdar:.t, irreguJ- s r.'l ¡¡alternate and ninnateiþiLanents often denseiy pacì:ed. giving frorn en arlpeå.iajtcof a series of inverted cones, shaving_brush like. l,ower parts of trlaul aJ(esoften ba¡e"

(þooga^ .
c,,f lìþr,éÅc

unilocula¡ sporangia formed in clusiers on short branchlets in the axilsof nai:r branches¡ pluriloc-,:J-ar sporangia rareoÏnfralittoral; epititrrico Conmon on southern ccasts, raxe fu¡ther northo



Plate 12.
(Â), (r),

L.'

, Ealopteris filicina, vêgetative thaIlrrsf, rrrilocula¡ sporangial after
Reinke, 1891 i

. Ë;J::T ffi ;,ru¡ ::ïff , iî öilit5, #l i ;.ffi":; ;l;l?îh¿"f'lå ;-,.,*
ui"o"tr""l%.¡ier l¡ewion 1911 .
s"ï;.,fä;;;;n;äi;', ;íi;r'Lund, 1lro (ê).

. S. plumigera, un-i-locular sporangial after f,wia, t95O . (H).
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Giraudia sohacelaríoides ÐerbetS o1. in Castasrre

Thallus yellow brqwn fiiiforn tufts to 1 lrun long. Fila:nents attenuate at apex
and base, often te:r:minatinqapically in a small haír; filarnents apicall¡'
parenchymatous.basally unfs:::ia.teo fùond branched only at il'le base anri atbached.
by a promS-nent/tuft of rhizoids. ChloropLasts disccid..
Unifoãufar sporangia unkno',vn; plurilo"olur sporangia rurí - multfseriate ,
teininal on short later.'al branchlets at the base of th¡e frond, oFformed
fron the transfornation of monosiphonous rrarts of il e frond, or sessife
in small clusters on tkre siCes of thè fiLa¡rents. rt

Infralittoral; epiphytic onZostera, Cl,"stoseirq and other a13ae.

il+p-þsp-o,"-g,ï]s*¡.qsgJl""lig,.

fhallus filiform or fila-nentous, ,ån tufts to 1 5Onrylong. trbond irregularl¡¡
branched frcm a distinct nain axis. Younger parts'uniserj-ate, older (t;¡,sal)
parts with 1ongitudinal celi divisions (parench¡rmatous). I'ila¡:rents breenched.,
lateral branchlets ofi;en terminating in a pseudohair. /åLtached b;. nume?ous
rlrizoids. Ivlariy discoíd chloroplasts per ce1}. fuÉ
Plant oogarnous with oogonia developíng partly inrnersed. j¡ the filiform frond.;
tubular inte:rcalary aniherid.ia arj-se by the transformation of one or two
cells of a fila'nent. Monosporangia pedicellate on rnonosiphonous parts of the
frond.o
Infralittoral; epilithic.

F

û

0

t

ïs eas Carrn in Eook eihn

Thallus fÍliforr.r, yeliow brown tufts to 75nn 1ong. Filaments abunC.anti;'
branched; branching o¡ocsiteo Basa1 parts of main axis parench¡rmatou.s.,
(nrultiseriate), lateral brar:chas u¡riseriate. ilttached. by rhizoids de.rfpe,J..
from lowermost ceIl of rnain axis" Lhãry d.iscoid chloroplasis pel cell. "
Unilccular s¡rorangia usually in pairs sessile on fj-Ia¡^renis; pluriLocular
sporalgia nuLtiseriate, elongate, xêrêo

lLittoral; epiphytic on llrl¡nar:þ, Callithapnion hookeri, epilithic.
- ll!r-¡ç'-¿¡.i

i

Leb londíe1ia d.ensa (¡att") ganel

Thallus filiform, black-bromr fu surall tufts to {0rnn1ong" Thal}us part
parench¡n:natous, part r¡niserfatei parench¡rmatous parts differentiated into
a cortex anC meduLla. Ibond. bears many uniseriate lateral fil.*nentsô
Hairs preserit. Ilarry discoid. chloroplasts per cello
Unilocular sporangia ped.icellate on lateral branches; plurilocufar sporangia
unj.- or bi- seriate, te::ninal on late¡al- brancheso
Infralittoral; epiphytic on &g!9"
Petalonia filiformis (Batt.) 0.Kuntze

fhaJ.lus filifomr or finely lamj-nate to lOdl¡Long" trbond. unbrancheC, irl part
monosiphonous, mostly parench¡rrnatous; corteÎ present" Hafrs preser:,t, AttaeheC.
by a nass of rliizoid.s, One d.iscoid. chloroplast per celI¡
ïinilocular sporangia r¡nknown on macrothallus; plurilocula¡ sporangia tieveloped
fron epidermal cel]so
Supralittoral, littoral; epilithic"

Stj-ctyosiphon g:riffj.thsianu" (L" JoI.) Ilolm. et 3att.

llhallus filifo::rn, olive, 1n iufts to 150tnn 1ong. Tou:rger parts of the thallus
--_ uniseriate, older parts parench¡n'oatouso Filament branci:ing opposite; often

te:minatÍng in a pseudohair; basal attachrnent systen rhizoids n¡hich penetrate
. the host p1ant. ltlany d.iscoid. chloropl-asts per ceil"

à



la

tnj.locular sporangia cleveloped from the cortieal cel1s of the parench¡nnatousparts a¡rd sunk in the _thallir.s; prrr"*oc'iar sporangia presentoï'ittoral, inÍreiJittoral; -piniyiic s* p;il;;ä:ì¿insra presento

T is merten sl-l_ Turn in Smo

-

ri1"r*nt"Tuìd,.¡naocuj.aï spoïEns.i* (l ),

ä=Jff:iäig'ffíl:l ,i:,îi:Ï, l;il . 
("oì.

ooso"ilf after lrewton, lgil .

fal

[halIus filiform or firamentous, orive-broyrn beconing darker with age,in large tufts to 3Oonun-ro"g.--r'ir-an€rit lranctrtg.opposÍte on a cristinctmain ar<Ís; secondary end tuiii*ry branches i""qù*ntr¡, p=u""rt" 
"-ourrg"= 

partsof the thallus i¡aisåriate, olJe""n;;t";;rr-iãriclina-1 cefl divisions èbecomÍng parench¡rmatous. i"i.="i u"*c¡i"i; ;;t*" te::rinaii.ng jh a pseudohair.ÁÀttached by numerous rhizoids. iJany ¿iscoiã 
"ito"opio.sts per cerl.Monosporansia fgruça sing'iy-ãr * iairs, irrtã"*.r*rr., in åorro"iprrorrous pqrtsof the frond; pllurilo"'ùä¡".pã"*,gir r,rÍti"""iate, l,o:rned by the t::ansformationof one or nore cells of a fai"ral fila¡oent.

{-n:[ra1ÍttoraJ. ; epil i thic 
"-'l'. :¡

LVß',ß

P1ate 1 3.

I sthrnopl_ea sphaerorohola, vegetativeafter Kytin. 1g47 ,o
Giraudia sp6acela,rioides r FIu: È?pilrã"i'äÍ"oosa, mono.o"=rilT:m
rrJ-opteris mertensii, anther:.alayänA

(qH)
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'ù I }I1 S Rei¡ke tt
Thallus filifo:::n , in tufts to 10mm I

¡.4¿' ir-"

unbranched; ba*eùl¡r uniseriate t apic
less than 4Cp in diameter

undifferent iated. .$airs not recorded
icus i parench¡rmatous parts
ch1oroplasts per eell.tlnilocuLar sporangia u¡:.knov,¡n ; plurilocuf-ar spora;rgia muLtiseriate, seattered.in tite outer cells of the thallus.ïnfrali ttoral; epiphytic onLaminari- a.

T sl 1 Harv

ï,itosi i1lus Carrn ex Hook" Earv

I'vriotri-chie- cl avae fornis Iïc*r

Thallus filiforri olive brov¡r, to 10rur. Ion

Thalltrs filiform, clive when yorng, brownlsh when older, in tufts to 120n¡"ilong' Fila¡ents r-rribranched;0.å; 
: 'i* oia.neter. Thalluå *.iriy pa.rench¡rrnatous,turiseriate nea.bhe base. É".".í"¡)'mato*s Ë;; differentiated into medur-ra

ff3.:Tåt:;i:;;ri:3i: i:î*:"ií.;n"" 
r=o"J-¡åJ*ã no*o'*. uairs-atunaanr. Ì,iany

unilocula= sooierrgia ãevuiof"å r"o* the outer epiderraal ceIls; pl,r,-locurarsporangia rnultise-riate, a.lsó ceveropoa r""""li. outer epiderrnal cel_ls.Ïnfraiittorall epiph;rtic o"-Ciro=a"^ ourer epider¡nal

ong. Filamenùs
a1ì-y parerqft"
" l,ieny discoid

{ê

Thallus- 'filiforrnt orive when yorung, brovrn nhen order, j-n tufts to l26rn long.Fila'¡¡enes r:nbrancnåa; mainiy-fr""r"hyrnatous but uniseriate near the base.'Parenchymatous parts diffåräntiateä into-a-medulla and epide::mis. Ba.salparts endophytic in host. Håi"" p""u".i. ¡i*y ai*"oi¿ crriorJpiasts per cell.unitocu-r"ar sr'91ang1a. d.e'eloi:"ã-ríå--iir"';ä; epiderrnal cg11s; pluriiocularsporangia nmrltiseriate, aì-sã _deveioped ¡"o*-irr" outer epi.dermal ce1ls.fnfralittoraL; epiphytic on Alaria.

a

g. Thalì.us pare:: c!:;,matous apiaatty. ,uniseriate bas *1iy l,{a.in fileu:ent u¡dir¡,.i"oe d, but bearin dþjè:.11y) numerotìs,

,
o s(

longec touct ¡¿3 tlie ¿psï of the rcain
s" The lateraI fil.:äents
fila:rent and -crl ve it a clavatea.p!ea^rancê, Hairs pres ent on thu. distal of the filanent. Iilany discoidch1 oropl asts par call.

parts
unr-'L ocular spora;rgia scatte::ed over the surface of the .plant ; pluri1ocula.r
Littoral ; epiph.vtic on

spora^ngia uni_ or bi_ seriat*,
variou.s algae but principally

also scattered over il:e
Sc-¡to

s',rrface of .the
s.L

pJ-ant.

trichie .t1lI

short, often uniscri :lte, late::a^L filanent

È f-E.,^ rP W. cto^ro.¡¿¡nç7rv=.-

but v:ith uniseriate filanents equal in lengthangia clus-Ìe.red in sori o 
-:

fo,",^' 6+ tl¡l. do^tozþ.r.,ts;

t

Siniiar to }1. cl=avaeforrnis
over the mañ Eïrffi'or t

ot::ichi ens

Tha11usfi1ifo::li,nicroscop'",l:1.!mn1ong"Ðiffering|romEI.@le
"nd 

Ma rtiiro*ig in b_eing'ro" trr" 
-g-"?"t;; ;å"î'*i""riate, bil withoccasj-onaI lonc',i.tudinar drvisions. nlain filä.¡rujt 

""".p;;;-;";;;ost plant,
||îflÌï"..v 

brächeá. rïi;;;;Ë ;;,*#tå-ilîärs. Iîa*y discoid. chloropra,srs

H:o'.:*lî*:::=ff-:a"crustered. i¡ sorÍ; plurilosr",tar sporar¡gia uniseriate,
fnfralittoral; epiphybic on various algae.



('--\

PLate 1C"

' Lltosiphon filiforis, pluriloeurar sporangía, af.bcr K:¡lin- 1ct. F;i{i"",-n}g*"ã"'*iiJi*e',, after Kyirå; 
törT"t¿i),t uot (A r8, t¡,l{¡rriotrichfa firifo.r-:¡ris, uriio"riu*'*po"*eiä1. ft"r K;rlin, 1 }{JI/i. filiforsis, plurilo"uLu* sporangÍal aftãr tlyttrt, lflQl. M.repens, after Kyltn¡ 19jj -'-

' Ivf' clar¡uåror-i"r'r:nilõcuÍá" 
"po""rrgÍa, after Kuck*ck t 1gg9 F-'r..--
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. nåny ,t"ffup to{o'¡:nm thick. The upper surfaee cgæies a fer,s. '¡=ancteär;;ilrl=iate 
filanents.set¡êrat discoid ch1ãroplasts per="c;ii,*;"-;åJ"tio* io Ea* <le Javelre.unilocular sporangia borne terurinally or later*Ily ; il ii"å***"inilatoryfilaments ; piurilocular sporangia unl:no$¡rr,ï,ittora-l ; epilithic.

B rsia mirabil is Rei.nke

P trod.e f

Ps

Kuck
ji

îha11us a smalI dark brown cnrst or cushion, mainryf"=""t but arso a fewprostrate filaments. Fifa^nents coalescgnt, sepalating easily under slightBressurer Fila'nents branched; ereci filanånts"år *o ñore ilún: 20 cel1s,each with a single cli'toroplast. IÌairs presento
unilocular sporangia ter:¡ninar in sori; plurilocular sporangia uni_, bi_, orroulti- seria.te, terminal i¡. sorioLittoralrsupralittoraL; epiliti:ic or epizoic; sornetimes found in caves..
P oIi extensum

eudolith oderma ioscofÍ'en sis Lois.

s lurrd

iffii:¡,lJä;:H::"u1ffi":;:îüË"L¡"ä:î:î"3"î:äîå ï,L;ï"ik 
":ï:" I ""efËct fiLanents of z - z ""ãry 10 cer-Is ";;h rvith several discoidchloroplasts.

unilocular and' prurilocular spora.ngia never on the same plant; *niiocularsporangia te,'oinal in sori¡ pi'riiðcular 
"po=org,ia 

uniseriate, alsoterminal in sori.
littoraJ-, infralittoral; epilithic and epizoic.

fsia cla ta H . in Hook fra.t.
fhallus a i¡¡ ge, orbicuJ.ar

2Ðv.*. d¡a-*tolg
fila¡aerrts v¡hieh cu_ra/e up

all-us forsred of nainly erect
s;;stern. I1¿¡gin of the thallusindi-st-i:rct r merging with the substrate. Filanent.s fused., not separatingwrder pres sÌrreo -f,rect fila¡nents usual ly rnore than '10 cells 1ong, each. wj.tha singl e discoici chloroplasto Líultice]Iular (S - S ceJ_lsJ, unbrenched paraphysesP{esent. Hairs pre.sent.

U4Ítr ocular sporangia te::raina_l Ín sori a¡¡ong paraphyses uriLocular sporangiaplu$L- a¡id bÍ- seriate, terminal in sori, among the para ôõIit toral; epilithic and epizoic.
ohvs

Thallus a circular, yerlow-brover crust, 10 - 30nn,iierneter. tTpsight filamentsusuallv nore than 20 celrs J-ong; fira¡rents ,-,."u{ ;;ï;"";näå*" easgyunder pressure. ìjany discoia cñÍorcplasis-p.=-""ír.- 
¡¿vv Dv4vqo

iiïL:ïiï spo::ansia'nlnowrr; pru¡iiocurar 
"poi*rgi. unlseriate, tennina,l on

_-__- jep;l¡.tir,ê.

Sp.lts".,e,Aiss;lg"ry.oj..E.Çg_o*?å*{æ!.

{thallus a macroscopic, ;'ellowish l"gy, cnrst, closery adherång to thesubstrate' Thallus of mainly erect fila¡nents rrri.i, r"]."" vertiã"p)¡ froma prostrate system' Erect filaments 
"."riiyìoïe üra' to ceirs-Iong, each cer_lwith a single rÌiscoid' chJ-oroprast. Ðisti"g".i"hu¿ from R. clavatg by shorterless clavate pa:raphyses of diy one or twð cettJr-;;äälffi"r than thesBorarrgia.

unilocular slorangia te:¡rinal in sori; pluriJ.ocular sporangia unknorvn.Infratitto"u,l ; "pititt i" , 
-ãpiuãì".

å

{t

a



Ralfsia pusilla (Strðmf. ) Batt.

Thallus a microscopic disc, comprising mainly erect fila¡Tents rçhich arise
vertically fronr a prostrate system. i:'ila¡nents coalesced and easily separgble
u¡der pressure. Erect fila¡rents of more than 10 ce1ls each cel1 with a single
discoid chloroplast. Club shaped multicellular paraphyseso Hai.rs j¡ tufts
over frond giving it a pr-rnctate appearance
Unilocular sporangia terminal in sori¡ plurilocular sporangia rmlq:rovm.
Littoral; epilithic, epizoic.

4

R*r.Í9":.4:sp.çr'st*os"*spe",Ðe"t"-t:

ThaJ-lus a macroscopic disc havÍng a spongy appearancer Tha.llus mainl¡r of erect
fiLarnents which arise frcm a prostrate system. Filaments coajlesced, separable
und.er pressurer usually more tha-n 10 cells J-ong. .4. single d.iscoid óirloroplast
per eel1" X'iul-ticellular, cylindrical, paraphyses present, 10 - 12 cell-s long.
tTnilocular sporangj-a termj-nal in sori; pluriloeuJ.ar sporangia unknov,rr.
LittoraL, itfralittoral; epilithic"

\,!

d

Ralfsia verrucosa (Aresch.) J.Ao.

lhaJ-lus a blackish-brown, extensive, orbicular crnst, often peeling from
the substrate. lhallus ]ras a distinct rnargino Thall_us fo::med. of erect filaments I
curvíng up frorn a prostrate system. Filaments fused", not easily separable ulderpressurer usually more than 10 cells long çach cel] with a single d.iscoid. chloroplast.
Hairs present. Club-shaped nnu-1tice11u1ar (6 - 12 ceJ.J,s) paraphyses present.
Unilocular sporangia terninal in sori; plurilocular spc.,rarrgia mi.'-itiseria$e,
ie::urinal- in sori.
littoral; epilithic, epiphyti.c.

S oraPi on s ir 11 I ¡rr.' I'ltrck .a+a-n- k
Thal-1us a r"icro:copic brown crust or discn for:^ed. of r..ainly erect b*t aiso Gor*eprostrate filarent':. FiLa. er:ts fuseC, not sepã¿rating eas¡11.., uncler Dre:.-ìure,Þect fil-ar e¡rts 2 - f cel1s, rarely 10 cells long, ea.ch cell with ã single !chloroplast. Hajrs prêri€rrto parapìryses aosent.
UnilocuLar spora'gia present Ín sorÍn ten.Í.nal on filarnents; nlurílocular spore.ngia
unl<nown.
littoral, infralÍttoral; e¡rilíthic, e-rlizoic.

Syn'¡hyoc:rpìrs strangulan= noå.r.r.

lhallus a ricroscopic brovrn cushion, cnrsi or d.isc, for-ed. of e¡:ect an¿ prcstrate
fila: ents. Erect fila::ents co¡.lescentr sepr-rating uncì"er pressure, of 2 - 7rarely 10 cel-l-s, each with a single d.iscoid_ chloroplast. tie.irs. pre;ent;
a,cocy,its present; ¡,"-raphy.;e;.-. absent, ùm,¡ao¿.
TTnilocular sporarrgia unl<rrown; plurilocular sporangiaf w-i-r-bi-, or rrultí-
seriate, ter:"i¡al ín sori. ¡*
littoral, infralirtora'l ; epiphytic.

t
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Plate 15.

Battersia nirabilis, T.i, tïral*rs, uniloeular sporengia, afternBa*afS, feæ (a)'

Petrod.er:-a riracul íforner after" Q5¡6¡¡' lg?l CÐ).
pseud-olithode*:a extensum¡ plurilocular sporãngia!--. t-- ¡ (C).

. n"rr"i" "",;;äl;îif îfl:îffi3:";1il::-i::T;;ì"1å?1, 
gii=l wrin, re4? (E).

'lñîfl ;::":*':n;äîi:î'r,,î:äî:i'3;"i:niJ":fr :þ,ol?1,o(ftþ¡q).
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q*]s*s s31{:* qslss:3}1:etr) ,

Thalruu a.n irçe¿rrl-,rly loìred., br:ornrn : e: brane, 10- Zoru: d-ia¡neter. Th¡.llus
parenc'J¡t atousr cLiffereniiated. into a reduLl-a of ] - e[ iayers of colourle',. ce1ls
surround.ed. by 1 - 2layers of epiden'al cells. fhallus attach,ed. to substrate &

bJ'uniseri¿.te rhizoicls v¡hj.ch ter:r.inate in ¡., slalL d.isc. furfts of hairs arise
fro:,. the upper surfaee of the frond..
Sporangia.,.fon-ed. Ín sori on the uÞper :ìurface of the frond.

*n:et}*:*:P (r.glJ-s*r.

fhallus a brovrn, l.ucil-a.ginons, globose cushion to 2n:r d.iar-eter. Erect assí:ilatory
fila¡ner¡ts ì-oose1;r coalescent (p"eucloparench;rr,ator,rs), forr:ing ba,cally a corte:r
and - ed.ul-l-a of large eolourless cells. E.:terior ar,:.;irilatory fila-ents ef s:-a11
globrriar ce77s[ lii'ibra¡rc]ied :'uliiceil-ular paraphyses present. Hairs present. t

Several d.i;coid chloropLa..tåper cel-l,
Unilocular sÐorangia borne at ihe bases of paraphyses, sunk in the thallus;
plurilocular s:-¡orangia uniseriate, borne at the bases of paraphyses.
Littoral; epiphytic on Chonclrus.

CylinCro c¿"rpris ìrerkeleyi
aiæ,'#æ.ææ

Grev. ifo Berk. Crouan frat.
4^æe

Thallu.s a l:i.ght ì:roirn, :-:ucilaginous, Elobose cushion to 20¡är d.iareter.
.llss.irilator¡' filar ent:r 1oo;e1y coaleseent (pseud.op;irenchpatous ); terrinal
parts of fiLar elrts p..eud,od.ichotorously bra;:ched., bra¡rches fored of s.all
rounded ceIls, Internalì-ir the th¿¡llus corpri-ses a rnatrÍ:r of coaLescent fila*ents
fo::-'ed. of large colourless cel-ls fro* v¡nich nu-rerous rhizoids arise and.
perretrate the host plant. tsranched. paraph¡æes present. Hairs present. i'any discoid.
chloroplasts per ceil.
tnilocular sporangia developed basally on assii"il-atory fila'-ents;
plurilocuiar sporangiaL si:ilar)-y d.e.¡eloÞed.
lit'r,oral; epiphytic on Ralfsia and. epizoj-c ou li::pet shells

Cylinrlrccaïi,us n icus Crcuan frat!rl-cro3 co

tlhall-us a v€r)¡ s;"a11 tnft or cushion, to Jr'¡ d.iareter. AssiniLatory filarients
verl¡ loosely coale-cent, alrost free, for.-Íng b.u-ally a loose cortex and
neriu1la. &ect as;i¡ilatory fila'¡ents braruched., secund, pseud.odichotor'ous or
alternate. Cells of the cortex and n edulla colourless and farger than the
exterior cell-s. Ihizoid.s abundrant, penetrating host. Brar:eìrec rultice1lular
paiaphyses preslent. 

"{air; 
present. I any d.iscoid. chlcrop}a.sts per ce1l.

ûnilocular ;tporarrgia peCicel-late on the lov¡er parts of assírilatoqy fiiarents;
plurilocular sporangia ur¡,i- or bi- seriate, si.rilzrly positioned-,
tittoral; epi¡hytic/endophytic on Gracilaïia H9S3.

gs?l*]els pÆle!rus. $:Ð. 1He..

Thallus an olive brorrn, darlc browrr in o1d.er pl:-,nts, round or reniforr:
ne:'branous sheot to 200n¡r diar.,eter. Thallir= parench¡n¿tous d:'-fferentj-ated into
a reculla of la.r¿:e col-ourl-es-. cells e.ïrd a 2 - 1J-s,yêred. cortex and. assi'cilatory
larer on the uppÉr surface of the thallus. .4. -,- less pigr-ented. cortex on
the lower surface gives rise to nurerous rhizoid.s; t¡pper surface therefore
orooth, lorver :urfsce fe1ty. 1, argin of the thallus bears a distinet fri-nge of
hairs. J any d.iscci¿i chloroplasts pe:,: cell.
Unilocular sporarigia te::r-i¡ral on ãhort filanents, in sori; plurilocular
sporangia uni- or bÍ- seriater si::,ilarly positioned..
fnfralittoral; epilithic. ..
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":"i'. i"-üi l.iftö3 ;.,iYiTil $)r"1'ï; : """lar s pora¡rsia (¡, e ),

l:.gJ.aozonia, 'I.S. a,ìra:ì_J.ur;, .snn"ángra, afier Kuckuck, 1e9g (E).cyrind'rocarpus terkeleyf, un:i.rocul.ar sporangia, after lîa:.el,19t1 _ t9' (F). _c' iicroscopicus, unilocurar sporångia, ajter Haier, LgjL - 19 (c).
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Elachista fiacciaa (lillw. ) Aresch.
æv* æ r.æbÈ æù-

Thallus a. globosil cusirion, to 1!:'i'd.iareterr frorr which a tuft of free 
"ssir"ilato::1¡'fila: ents ari€es. Assirilato::y fila.ents unbranched., ulually rrore than 100p ',videt

10- 2û¡,rn long, coaLescing hasally together wÍth paraphysis-like filarents into
a pseuC.oparenchyr:atous cushion; corte:: ard. rredulla present Ín the cushion. l any

discoid. chloroplasts per ce1L.
Uniloc11lar sporangia sunk in the cushion; plurilocular sporangÍa unlclown.

Littoral;' epiphytic on Cystoseira and IIalíd.rys..

e

Elachista fucicota (Vetl") Aresch. '
æ\Æ 

^,^/VG 

-e--- .'/\tÊF

very sii,,il-ar to E. fla*gi4a; assircilatory filai'ents usually 2O - 6O¡lwide; c
I

epiphyi;ic on ,@ sPP.

Elachísta scu.tul.ata fu) i:.ll'æ+ ----^

verl¡ sii'ilar to & flaccicLa; assi$ìlatory fllalents usually 20 - 1'5lt wide; t

uni1ocu1ararrd.p1r.rri1ocrrlarsporarrgiapräsent;epiphyticon@.

Elachista stellaris !.rescli'æ+ ^'-¿-æ æ* 
lia*eter' fron which a turt or

Thailus a' rrrtnule. globose cushion, to 1'¡1 dia*eter' fron wl

free assi:.ì-Iator;; fila'r'ents ari.jes. A¡sir,il-atory filarents unbranched'' lorJ widet

coalescing basa1ly into a pseudoparenchyatous åushioq cortex. and" r¡ret1u1l-a

prese't in ilre "o"nio* 
aftnpugh-1ess wätl clevelciped- than in the previous specíes'

paraphy,;es also less wel-l ¿".*rop*ã, sir ilar_in appearance to the assil-'ilatorry

filale¡rts. I an¡r ðiscoid" chioropla'sts per cell'
Ij'nilocu]-ar spolar:gia sunk j.n thã 

"t "r'iott; 
plurilocular sporangia uniseriate' also

in the cushion"
Ïnfraliitoraì-;epiphyti.conArthroclad.ia,ÞgttosipnSna¡rdsperrn.atoehnus.

Ht19 !f"-i,* b'I3:i-"*5 JH!*) ^8"1*
Thallus a globose cusj:ion fror-- which a tuft of free assi-ilatory filarnentsF-n's€s "

.åssinilatorv riiãt ""tt o*¡t*t"h;ä;-ão - 19/.^:tu"' 
20nr' long' coalescins

basally to forr,*; ;"""uãl;rerrch¡niatous cr'rshion' Cortes aird ¡nedu11a present

in the cushion, ¡oi-*ot L well"ääirerãp"¿ as in Erqqþista.- laraphyses absent'

Bhizoid.al ¿ooo'srã*ihs deverop r"äi"';;;-;;;ion" iãfF"oid chlorol¡l''s'us

íiitlSli;r spoiaJ'sia *nl<nowni pr1"il?:11L',:i:::ii:' intercalarv' clustered in

sori encircLing *ãft* of the assi''ilatory fila¿reruts'

inft"fittoral; eniphytic on Zosterg' 
,

a

l,lPloner.g!Sli-a ¿b cicuiata ßg*¡O--li-tYa
of erect and. ¡lros'urate filai ents .

[ha1 lus a s; all globose Pa'bch or cushíon

$rec t fila'entg u.nbra¡-ichcd'; pros trate fila enis coalesce to forn a :rtdirrenti'rY

cu5ûaon. Hairs Ðrcsent' 'j everei d.iseoid. or ribboi¡ shaPed' chloroplas l.s per celf.

UnilosuLar sporal'gi¿; scattered., sessí1e, on ...-.petlicel1s or ter inal on shoft

I

riom
filar..ents at tire bases of assi::ilatorY fila' entsi pluriiocu

cells in r:id-dle parts of assi¡::i1atory filalen ts.
Littoral, infrali epiphYtic on êlarÞr Iømi+a:lia and. Zos tera.ttoral;

Iar-spo=angÍaffor ed'

alercIar¡

ìlicroco-r;me gggllaia;jillg|'
^ã/æ *. 

- 
- 

' 1-!-1- É^^+ ^--ì*f lef branched",
frhallus a si:.aIl tuft or cushion to Jrnin high' Erect essir*ÍLatory filai'ents un

basally coalesce¡rt foruíng " "of"""fát" "o"t"x 
a"¿ medulla' Several d'iscoid'

- ;X*:ill:t:r::Ll.îlt;,*"wn, pl}=llo*1?l,rporansia u'i- of rri- seriate' ror:ed in

theorrtercorteÍ,atthebasesoffreeassirilatoryfila-ents.
!ittoral, irErãlittoral; epiphytic on 3auv.ageaugloia and qhorda'

,,çíl, .-4:.V



'-l

Ìiyriactula O. kunl¿a.ælr3¡à-

[hal]-ns a mdnrrlf' patch or cus}rion 1 - 2l^l. high. .Assir,iilatory filai^ents.basalI¡r loosely coalesceirt forsling a corte= aruL r-ed.ulla,. Basal system raypenetrate host plant. -I{airs present. I any Ciscoíd chloroplasts per cell.Unilocular sporan¿iia forr:ed. at the bases of assirilatorl, fj_la¡ entsíprurilocular spcran¿;Ía unlcxoTrn (t:,-.?"T-"r.?ycj,å, Tr'. chordaen l,-. ¿iËn¿n"tirrr)r orpturi 1 o c*t ar s poransi a uni s eria iã-(ffiãffit' fi "irriãå.¡;;æ ) .rÍttorar,..infralittoral; epiphytic ; ffi: E @ffiå fno ta:;atr cusÌrion,
'ì'r:.'-e::gent fila. ents cie'vetrop rlirectly iffi-ìarapËyses, sporângia o¡ ;;i;"i"."------'
totally j.¡nnersed in ho"t¡"pÍphytic 

on Hii:anthalia -- ¡'. arescho*8ii ("uut'tioå

0

epiphytic on chorclae
epiphytic orr S osi -- t' eniepiphytic on C:rs to ra ancl Halí d-rl's -- I'. ri.-nrLa.ria.e(cushions devel op in the "cr¡'ptsrt of to¡; ei:ra but not penetra tlãs hæiËue)epiphytic on -- l s tel_lulata.

Plate 17

Elachista stcl-laris, u"nir-o'ir-ar s;ic::ai:þÍa (a), ptürilocular
sporan¿ta (I), ¿fter K.vliä, tg4l,E. f'.icj.co}a, unilccirLar .po"rr,giu.j ältu" þ-lin, l9+? (C).

Halott:ri:': rur bricaris ¡ -re3etative ''fiLa- 
*"tË 

-(¡, 
Ð, 

'rì"íilocular
sporang.iar (f), after Fant<ov jfg]f . - \-'

I: yríactula stellulata, unilonula-rìspor:angi.a, after .l',i*çrt rgJr - 19 (c),I.', hay,ienío nlurilocui a.r sporangia, 
- 
af terl tçvLÍn l4t ¡*). 
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Clad o.; ipì:on colrtc ::tus
æ#tu

$hur. i¡ Ì,e Jol.) Kvlin
I

Thallus,fiiifor:r, light brown, to 200n;r long. Ibond solid, gelatinous,
sparsely ancl irregularl¡r b::ariched, I - 2r' vride; pseudo¡arenchlraious, of
coale.icent colourles;s fila' ents fon.ing a corte:r and. :'sdr:lla¡ fila' ents rw,.€r-
separable und.er slight pïessure. Thallus r ultia:cial; ðovered by freer ,6Jâ;ñã,
assi' ilatory fila;'ents usuall-y ::ore than J ce11s in'length. Hairs present.
$any d.iseoi¡l ehloroplast: pêr ce iI.
llnilocular sporangia. foned. at the bases of assirilator¡. fllarents;
pluriloct-rlar ::porangi.a u¡ri- or hi- serj-ate, soreti¡ie; 'bianched-,

ters*nal- on assi: ilato-"y fil-a, ents.
Infralittoral; epiphytic on Z-qsterar i

Çl$seÐhs3-,gEå* Q+e'l -l-.vf *".
Very sir ila: -,,o C. contortus but d.iffers in be lng snaiier (o.lrnn wi.d.e, õ

60 - Loon¡ long) and. yell-orv rather than brown in colouri agsttu\;latorJ p'ta'.^e*ls 
'í^"tt!

ùr¿en¿¿.¡d -

Erdesr e vire:;cens
L#/r æù

Can'. e--r Harr¡. in Hook. ) i:As.

(s:g - :*-r) ,;9r^d 
h æx ;^)

(

fhal-r-ris eylindrical, yello¡;ish brownr to l00n;' long. Prond. solid but softt
gelatinous, 1- 4i-.;. wide with nu:erous irregular branches. Pseudo¡.arench-l*atous,
easily cquasheC" to re.¡eal a iultiax'ial rned.uI1a of ntl erous colourÏ-ess filarents
p-nd a corte= of stalke.d fan-líke tufts of club-shaped. pign',ented. assirnilatory
filar,ents Li - 2e ceils long./Hairs present.
Unilocular and. plurilocuLar sporangia for: ed. at the bases of assi.ilatory
fila' e¡lts ' \4*,- iloJ,^¡rt L'la¡^c**sq¡¿¿s Ø,lo a.vtà) cetts.littoral pools; epilithic. --u t-' - J

gauvageaugloia chorrlariaefon'is

Very sii'il-ar io Etrdesre, but bran,ched onl-y at the base of ihe pl-ant.
InternaÌl-y r,ed,:1ilñã-cc-r-r,ex r ore d.istfncd cortical asri.'iLatory-^i'ila;,eirts.
sir:.ple or spersely branches, 18 - lO cel-Ls -lo"grsr,orpgotr'þl=r^+ø-+eá 

era'..¡t¿nea.x,al ce({s;

PLuriiocular spo:an¡'ia forr,,ed.'at.the bases of essi¡ ilator¡r fila r:itts¡ llrc'irn
on1.y for;aterial f::o' Ih:a'rce; unÍlocula,r sporangia also for-ed at the ba;res
of as.;ii ilatory fila' ents.
Littoral pools; epiliihic. .Raae, reeorded only fro: the Channel Isles

S auvagêaugloia ¿tif f itbs iana
æ\.j1æi-++! .'

(Grev. ex Harr¡. in Hook. I Harel e,x Kylin

SÍ¡ilar to g5!e"¡9 br-üaxes ún or le¡ls rvide; sparsely branched. throughout
the pleutt. l'ed.r:.ila arr.d corte:i.ore d.lstinct, cortical filar.ents sirple or
sparsely branched, onJ-y 5 - g celLs iong.
Ilnilocular spoïangia for:.ed at the baa.es of assioilatory fíla*ent¡; pluriloct:l-ar
spora;rg'ia unlcnor,vn.littoral¡ shallow in-îralittoral; Ëþilithic (stones), epiph:¡tic
on Zostera.

I' esogloia ver;-iculata CS'"'.)
*â-;---!a ' 

il *
S.'F..Grar-¡

Thallus c)¡1ind.rica1, ruclå¡' eline-brown, to J00nr long. ltond soft and. g¡elatinousl smocth,
nain a:is obvious, 2 - lra- wide, irregrlarly swollen and. constricted.;
brarLching i:cregular, brenehes .nu:.elpus, giring.ris.e to secondary and te::ti,:.rl
branchlets. Pseudopårenchy: 

"t#¿Tigll=iiy-sqrrauhed 
#o reveal u ,'ä¿o11" of colourles;

tfilar ents¡ end- a cortex of long hairs and. club-shaped. pi¡rented
assjrílatory fii-ar ents 7 - f0 ceIls long,
Unilocul¿r spor;ì.ngia sessile or ped.icellate at the base of assirilatory
filar-ents ; plurilocular sporangia unlinovrn.
f,ittoral; "pifti'ti" 

(sand ãone"ã¿ rock and stone).

.tl



sirilar to l'. verr.ig.ulata but only 6a - vù.:- long.and has thín c¡rlindrj.calbranches, r,ãî1ffiffi s.ooth. Rare.
/¡

Leib¡nannÍa levellei J.A¿ææ ì^;<Þ'

Ì esogloia Laiiosa Cco.n,.,. þc-f .ææ =;- æ

Sin¡ilar to
Pigr:ented
ïInilocul'ar
fila: ents;

t solÍd., fi::i:er although stilory fila: ents of ! lJ cel1seor icell.ate at the base
i.cell-ate at the ba.re

1 readily sguashed.

of assí. Ílatory
of assi: ilatoryn t

fila: ents;
louer littora1, infralittoral i epilitiiicr epi

Pla te 18..I
It' esogloia verl

spor taf
CIados zos terae
s
Etrdesi'e CêÏIS ¡

i.Hl?t: rronaft,)¡
l\þduliary aircì. aÀsi:,

ið*."u 
f Íla. ents i*.¡,:nirocu1ar

1a, asrÍi.ilatory f il a..ents , unil(F).

ter Har:

Ha

t9i
I c:

L-

9,:.
t9
siiilatory filai-ents
19'

plurilocular
ul^
rir ono
eL

as¡i
after Ha', el-
Ëauvageauglá

19
t 
tå5:"tt 

rila- ents, unilocular sporanaiaTgiL
ia griffi thsiana., riedul

,

ocu,larÈ porangia after Hai,eI 19tt ,e, t

I

s
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q}*-Utxi Gl$e.:5
'rhailu:.; c¡"Iindri'car, cl.;:rÌ; broi;n., tc lOn Long. Frond unbre.nchcd, !r,, vri.de;parerLchyratcus, different-iated. into a cortex, ; ed,uLl-a and srall cell_ed.epiderris; elongate i edr¿u"ary n¡rphae pïesentí sãii¿,-¡ã"ä, ï"ä-ü"t].or,¡ in ol,ierplants' Plcnd coverecl by clavate unicã1tu1ar p:rraphyses and. ãolourlesr, hãirr¡;attacheo. b¡,' a cl.iscoid" holdfasi,
Unilocular sporarl.g'ia forl.ed a-ìoÌl.g po7*rty="u over the surface of the frond.fnfralittoral; epilithÍco epiph;vti;. I

lâ\ -+Chord-a to:-entgáum, L.l*< b,
^ãæ ^v-vvr vr'\3ry^ *^{-*i-

Thallus cylind-rÍeaI, darr< hrown, to rn long. tryond unbranched¡ {r.,:r rvide;parench¡ atous, d.ifferentia"ted j.nto :-edulJ.a, õorte:i ¿ncl s.-a11 celled epidern,is;elongate redullar;' h¡rphae 1:reserrt. trlrond. covered. with linear rinicellul-arparaphyses a¡d yellovr brotrn irairs; Èolid becoi:j:rg irorrow i;-"iä;" plants;attached b;; a discoirl hold.fast.
unilocrrLar sporan8ia fo::i-ed ar,ons the paraphyses over the surface of therrond.
ïnfra.littoral ; epilithie.

I

Chordaria
^/\^-\ 

--v
f 1age1)-Íf orr-is O, F. tr,'-i1ií. L. 

^lq.

Thallus cylindr-i-cal or firiforr¡ d.ark,brom, tq /oQnr. 1ong. rrregula.rly oralternately branched. f::o: a i:ain a:riu (1 - zr-. wide) giviãg. a rrÌriplash
appearance; a few secondary branches ¡:ay be p""serrt; ãttacñe¿ by a s- al1
d.is eoid holdf..s t. lbcnd. s olid , ps eud opare.:chyratous , or r.,s eã iïlu.,."rrt"for;ing a colourless corter and. recÌulra; filà:ents do not s"nurr.iã;;;"pressure. Erteriorly free as¡i: ilatory fÍla. ents of less than T cerfscover the entire frond; assirilatorT fila:ents often bra.nehed. I{airs present"Ì'any discoid. chÌorop1_asts per c.,11.
Un:iiocular sporalìgia borne at the base of tiie assÍ.r.iJ-atory fil-a-ents and.su¡k i¡',,he peripheral layers of the thalhæ. Plurílocular sporangia unknorrnon the nacrothalLus.
Iittorai; epÍlithic.

t

Plate 19 G!

åîîädt*-åiç."...{;iî"i;iî': :ï*'"" 
;howin3 paraph;rs es and u¡jl'cular

:' chord.aria iË"íi:ä"qI, r"""*¿bànsverse secrion showin' *njr-ocular
' 

lnoransii-fftt-" 
Pankow, r97z' ;
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nictyos iphon chorclaria fireg¿ h
*¡v*-*rZ* æ .*æ

Thallus cylindrical, v€ j9 :,iÎ rii long. J'¿tond. sparsely and irregularly
' becor ing hollor'¡ in old.er plants ; brarrchesbranched., to $rr"

attenuate at the bas e. atous, d.ifferen-biated. into a corte:: e¡rd.
r ed.ulla of large colour ess cells, and epid-erris of sral1 rounded_ eells,
Hairs present. I any discoid. chloroplasts per ce1L.
tÏnÍlocu1ar sporangía large¡ sunk in the cortical layers of the thallus;
plurilocuiar s¡rorangia unJtnolvn on :-acrothalhæ.
Littoral, infralittoral; epilithic.

,í: á. ''l
nictyosiptron e'ctfia¡.ii ftxclLh,**T/\C-Ja-+Þ ^æ
nhall-us:'cylinCrical or filiform, to B00rn:" 1ong. tr'rond unbranched¡
parenc"t{.u*r:atous, dÍfferenti¿uted- in-r,o a corte:r, redulla and- epideïr:i-s.
Hairs present. ],:an¡r disco'icl chloroplasts per cell,Plant rese'b1es a litogiphon.
ûailocul-ar sporangia sunk i¡r outer cortical layers of thallus;
plurilocular sporangia unlmoÌr-n on I'acrothallus "littoral; epiphytic on Scytosiphon a¡d CystocL oniusr. Ìr;nown only fron
south western frrgland..

nictyos iphon
bÀ'l#æ

foenicu]acer:s (U,^¿ts.)ko-¡.¡--*-.*
Thallus cylindrical, bushy, olive brown, to 6OOrn 1ong. Fbond. -uch brancliedr
branching irregtrlar, exes 0.5 - 1r= wide; parenchy-atous, differentiated into
a corte>:, r ed.ulla and epid.er:*is of srall rorrnd.ed. írregularly placed cells.
Younger parts of frond. solid., beco:-ing hollow when old.er. Attached. by a s:'aLl
discoid holdfast. Hairs present. l'any discoid. chloroplasts per cel1.
Urrilocnlar -j¡ioïangia d.eveloped" fror 'ühe epid.eri:is and. sunk in the cor+"e::;
plurilocular sporangia un}tiroïn on the r acroihall-us.
Littorai; epiLithic, e-aipl^rytic.

Stictyosiphon tortilis (Ru¡r. ) neírÈe
¡9#

Th¿11us eylindricalr. bushy, light bro','m, to J00nr long. trbond" iregula:;:l¡r
branehed, ;'ain axis and branches h.r wicie¡ parenchyratous, d.ifferentiaied. into
a ¡.edulla anrJ. epid.err.is of rectangular ce11s; solid. becor'ing; hollow Ín ol-d"er
parts. Sranches ræua1ly terr:inate in a hair') or pseudohaÍr. Ptant attached. by
a sr-alL discoid. hold.fast' Iiany d.iscoid. chloroplasts per cel1.
Ilnilocul-ar sporsngia d.evelop fro: ihe epíd-eri"al and" are sca.ttered over the
surface of tÌie frond; piriril-oc'.i1-ar sporangia :rrliiseriater rleveilop fror the
epid.er- al ceils and scattered. over the frond. but absent fro'j the -.onosi'phonous
parts of the f:onC.
littoral; epilithic. Cccurs in both r¿rine and. esiuarÍne conditior:-s¡

ll*Fo'.'ipt'o" :95]g9I3s eiÈg) Ig'.
Thallus cylind.rical, light brom, to 10&-*r1ong. Frond. irre,,-..r:1ar1y branched.,
branches to 1:.r- ¡ùid.e; parenchy:'atoræ, åifferentiated. into a i"ed.ulla a¡rd.

epidenis of rectangul¡r cells; soligil becq:ing hollow in older parts.
Sranches tem:-inate in a hair or pseud-ohair. .Attached. by a small disooid
holdfast. I any d.iscoid. chloroplasts per cel-l.
Ilnilocular and plurilocul-an sporang'ia develop fro. the epider.al cel1sr
scattered. over the surface of the frond.; plilrilocu-lar sporamgia rnultiseriate,
present in the r onosiphonous parts of the tha1lus.
Littoral, infralittoral; epilithic, epi.ohytic.
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Plate 20.
:'r,t.^.¿:-". t . ; -
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Ðietyosiphon foeniculaeeus, fron,J (A), unilocular sl;oïâ.t-r.fia. (f).
n. chorda:ia, frond (C); unilqgila:: spora:rg.ia (Ð), after Cobir' lê?4
Stictyo;iphon tortiiís r ironc$wl;lLriLocuL¿ir sporan6ie (f), aîter

s. sorÍferus, froncL (H); transve::se sectj-on asroês thalius (r);
unil-ocular sporaneq':-a ("t), ai'ter : Rosenvi-nge, 1g36.
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Spermaiochnus parado:c"rs (notir) Ktltz.
ni\*--¿vv---d,vvw ,\æ æ )ìChe+otøovtfg o,. .,r:.i ...

Thallgs cyli:r.c1rica1, olive hrovrn, to 500"' 1on5. f19ncf/ krèXda''u¡ hranched¡

n¿rin äris Z - h::". uniau; solid becoming holfow in olier-pla¡rtrr; attachecl b¡r ¿ cLi:;co:id

hold,fast. Tha.llu^; p;eud-opa::eilchy-atour; with a corte= and' r'edulla developed

arogncì^ a siitGle *oiuxiu.t fila:l,ent th5oå-bec6¡'s5 ind"is'Linct in o-'ì-d"er pl-arrts'

#;;;;r;ü;ã *niseriate assi;-il-atory fila"'ents p::esent at the apices of the

H;'i¿. î;¡t"""ü"a r:ulticelLular paraphy::es present. l"any discoid chloroplasts
per ceII.
tlnilocular and plu-riloculai ;porai;.gia pre:ent ar'ong prr-r6physes in sori 

"vhich
are distributed" ín a spiral or whorled. arïa,ngerent over the frc,nd;plurilocu1ar
sporangia nultis e::i¿rte.
iÍtioral, i.nfralittoral;

iessrss p-:gH*t:
epiphytic, ePilithic'

($::*..)9ir
Tlrallrrsc.v1iniric::lorfj.lifo::.'3Ïeen'to50O¡::-Iong.!.ainaxisl-2rrrn

, diar,eter, irre<¡u.lecly b'¡.--,.:'n¿flr'p"i,t"y brariches bearing t'any short ter'^ina'lly

swollen bra¡chlets giving the plants its ch:.racterj-stic eopearance' Tufts of
hairs occlrr a.i; the frcnd- a.pi""å b"lolr which are'rreceptacl-es'r of r'ulticellular
paraphyse,; crondeil together. The paraph]'seõ are branched. with larg:e gl-ohose

' åpi"ät"cslLs and. bear the unilocula:: sporangia. Thallu; pseudoparench¡nnatous'

r:ultiarial, differei:tiaterL ínto a colourress cortex and. redulla-'ani;'cliscoid-
ciúoroPla;ts Per ceii.
frReceptaclesl. containing the unilocular sporar"Lgia are borne on hort stalks

along the Lateral bracches; sirorangia for:'ed. on and e,*ong the paraphi''ses'

plurilocular sporangia un_k-nowr on the nacrothallus.
Infralittoral; ePif i thic'

"'-l*9¡lo.= *1i9g1 gg}, J-:Aå'

¡ :âJ}.i\,,.thallus cylindric;1, velJ-or; oli-ve, to 600:.; -lotg'-Ï"o"* ir::re¿ularì-y o:r

.,,.-,,..,. rf¡aho+omooot,]' b"o"cheà, h': wid-er solid becor'Í:rg hoilow in older plants;

a,ttacb.¿.'Iy ;-;"i-;;;á holdfast. p.;errdop¡renchy*ator:s, :uitiaxial, differentÍated'
into n. "o"ï"x, 

;-ed.ulla and. epid.er".-is. C$rt unbranehecl uniserìate fila'*ents
(l celr t;ú) Present -
pâ,.rts of the ir¿nches. Ilnbranched. rutticelil1ll-,para¡hyses present;

hairs present. flli'ny d-j-'-;coid chloroplasts per celr'
ü*i1ocu1ar anð pirr-rirocqlespotrttgi" aevèIop a!'ong paraphyses in sori 'r¡hich

are irreSuràrry distributed. over the plant giving it a wartJ¡ apDeårance;

, pluritocilar siorarrgia unisåriate'

stitop-hora lr1tgrclJoG. (Hornen,.) neinl:e- orcrrcX,*lat[X
. ìL5lÊ-ã:;;'_--'^f'4æ

ttrallro cylind.rical, brom, to j0orlr. 1?'*. I'rond. d'j-choto:.orrsil,þi :.:d.
gthe::wisà'uit 1tu" to s. 

-=iti"oàuá 
but d'ifierina-i1 that the oolor'¡rlee's herq¡'

. Fara-p¡ylrl ^"á Spã5i* cover ¡:ost of the sltrface of the frond'

üniloc*Iar anC. pluriJ-ocrtìå= =porangia' 
oecur in closeL)" crowded sori;

plurilocular sporangia ruiiseriate' .

iittoral; epilit:i'c, epiph;tic on &gÞ'

Striaria attenuata. Gttt') Grev'
.t ï*** æ#æ

Thallus cylindricalr green to light b:rownr to 500nr long' Frond ruch branetred'

rair¡ aris and. bra'ches i - l-o,r.. oiid.", branches opposÍte, attenuate at apex

j a^nd. base, often terr,inaiÍng ín hairs.-Thallus parãncþy:tetous, ho1low¡

nred.ulla of large .oroo"iãuî cel-ls, epid.err.is oi sra1l cel1s with:any discoid'

chloroPlasts Per cell'
ïInilocurar spor,.ngi.a forr-ed. fron epíd.eral- celLsr a8#esated. into sorl

-, -- å"=¿ãi.t-e wittr tuf.i;s of hairs; uori encircle thallus in rings; pluriloculat
sporairgia rrnknown on r:acrothalll:'s '

' Infralittoral; epilithic, epiphytic'

û
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P1ate 21. (s)

"ï:;¡' i"#.,'ffiHffi
rroL uot'ef unilocular snoransiy' after Krlin, 1947

(D $) (K)

, iperratochnræ Parad'
Sporochnus Peduncul

Newtonf IgJl' t
ÍitiloPhora rhizodes
after l(Ylinr 1940 .
striäría attenuata
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{ ''T"'

ggeeæera .l'.tlgu* @ rd.''
TÌ:al-lu; filiforn:, yellorv-green, to In long. tr?cnd. -uch bre.nched., bralcÌring 

s

opposite; irain axis and. branches bear whorls of unise::iate branched ra'uli..
Ibond. p;eucloparertelrì-atousl fila"entous natu::e obviou.s fror a transve::se
;ection of a bra.ieir; r ain a"xis a distinct eentral fila-.entr dense cortÍcation
of whÍch gives rise to a large celled. cortex and i:eclulla, and. a sra1l celled
epid"err is, ìany discoid. chlcroplasts per cel1. Ptant attached. by a discoÍd
hold,f as t. "

Unilocular sporangta borne in chains on v¡horled. tufts; pturilocrrl-ar sporanqia
unknown
Infralittoral ; epilít:ric

l *=grls*r LÌW" 
¿

Thall-us c),]ind::ice.1r bush;r, dark oLive brr:v,'n, to 1. long. F'"ondËüËådt"-,"""h"d,
branching irre¿ul,:.rly a.lternate, pregre;sively shortot'oflþ''a,È,|¡"j*.;*"¡r a deir,.s þ11,11.
All eu::ec and b:anches fla"tteited., tou6çh and gpaqrie. I-f-ir:-;:3"i/o-i:¡ñèfä?ts'¿ire çoÈ+S{ou.-À,gÊ{¿¿{
clothed. ín yeì-low-€Feen tufts of decid.rrous haírs; at other ti{:es the -ost õntôntÀ c¿(o¿¿Ìa

obvious feature is the alternately ar:r^angecl sharply pointed spines. A sl:ort
basal stalk arise:; fron a d.i;coid hol-dfr:st. Ì"arry d.Íscoid. chloropLasis per cel1.
Uniloôrrlar sporengia rì.evloped froi- and. i'rersed. in ihe cortíca1 cel-ls i
plurilocr-r1ar sporailgia uirknown on racrotì1alIus.
Infraliitore,l i epilitìric.

Ðesrare.r tia viri ùii. (g-:Y*lt)k11i{,
Thallus cy1inclrical, ãTeen, to 45O"r long. frond.þi.ruratei1.. brar,cjred. ¡'ain a:cis
(2r:-. wicÌe) vith a eentral fiia: erit clense cortication n-f 'r,'hich gives ri e to a
largd cell-eC corte: a¡td re.:u1]ar a¡rd s'all celled. epid.er*is. In su-:"er frond.
cLot"hcr i¿.iih tufts of ilel-ic,-te greert fil-ar enbs. ì euny d-;-scoid. cìrloroplasts Þeï cel-i.
Plaht d.ecol i.'o¡es rapidì.y.
tniloer-rl:rr spcrangia i: -ersed. in the corter; p1,:¡iloc'.r1ar sporangia unknown
on tl.e : acroth llus.
Infralittoral-; epilititic, epiphytic.

Plate 22.

c-id ,flac

(

I

1)''

rçia (C

nes.' ares tr !¿ :-c''r 1-eir'ta, i
(pfilar e:-itoiis ¡:i.'r':th ) :rection of thal-l-tis I c I . a{+¡¡l¿,¡tø^' ' , tsa!..

Årthroclad-ia viJ-l-cs a' f :c,iC. ¿); v¡,ctleir. í11a.- er:touS brranehes (B),

unil_cC'-rlaI s pcll:-. , a*lør tJecoton, lê3t,
i (¡), sunmer

,lârft¡ÈìÏs e
l-:'ler-,

D. vi¡idir: r Íroncl (I), tat"r I '!:.1¡r ,cb¡ f il-a- en-t¡ ('r).
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4crothrix gracilis bâ-úm ':-\¡^M./h- ã"-^-=- jJ¿ä

Tha1lu.s cylÍnclrica.l.threaCs, pa19 bror,,:r, to J00,.,. 1ong. r ailt a::i.s 1r:r.wicle,solid or hollow, not easiry ,ii;tinguiuirå¿ ,rrár,g. or' erous irregularly place¿pri'ary and' secondi-'ry brarràhes. r'rãnd p.-eudopalgnchyr"atous, not very gelatinousbut soft and' e¡+sily souashed.¡ reve,'linã' a ',eåulra of colou::lens firar ents('niaxial-at apex) anci.e 
";;1"; cf. hairs and sinple cylindricaiv-l_i_1a,-ents

1:_8c_ells1ong. :"i\rt..L-.r,t ¿.s&rwitq/oiiÛn:ilocular sporangía ¡ornl at ihe base of as¡imilatory filarents, i,-ersedin^the corte:;; pLuriloculnr sporongia unÌ<nown.ïnfralittoral; epilü.thic. * 
*

t'Jepg*iÊ le..ellose Q:s fgj
llery sirilar to 4!roî!ii'" b*t sparsel¡r ¡"r'.herL lri-th a nooly srirfa.ce¡ corticalfila' ents lJ or l:oreãs fone.g.,rerrr.,I1"ç, tnor'.* on1;r f::o. southern Br,-úain,
þf ihar ia speciosa èog, 

\rrq, tæ)ila-r +.orag ¡4 t^J.é'e*'-lo-y
ã h.h^ 

-+6;¿b;¿
Thallus
(lnn wi

cylindrica.l,/,
de), attetluo1.

olive brorrm, to J0nri 1o
at both ape: and. base¡

ng. Ibo_nd
parencþnr.a cortex and r.e¡Lulla ; covered with rrniseriate laterallong. I any discoid chloropì-asts per cell.littoral; epiphytic on i.i auva.teau,sl_oia. if fi iÌr--: i äJTâO

Sphaerotrichía d.iv_aricata (C.ag. ) 4vfin*æ.* *---.*- \;l.]i!I $*

S tilcps isr^^ â;-- 1e o 1is ii (thur. in Le Jo]. ) :luck in ìlienburs
%Æ

lfni loc¡¡la.r +onaeg'ì¿¿ cÀ^Þnòòn ; Þ,l¡¿a.lo¿ulqcS?orañ6ta- u¡-r¡-or *r_s.".¿ÁL _

Tha.ll_us cylind.rÍcal or filiforrn, olive, to Z0Orrr long. lrond. irregularlybra:rched threads, 0.5 - 1r, wide; 
. 
gela.iinor"; p"eudop:-,rerrc¡n-atoris,rulti'a:lial, fila-enis coalescing to forii a "å"i"r, and. -er1ulla. Fond solidbecor iirg' hoil-ow in or-der Þrants. E*turr,r.lly free assi.iraturr;r fira. e:rts rJ cel1s lorg, coÌ/er the er:tire frond.; fira, ents unbranched, teÏÌ.i¿¿¿ing ina large globuLar ce11. Ilairs present. i any disåoid chloropiasts per ce11.

m.:#]"r 
uporr'ngie sesirile ån as¡i''ilatär;, ii.r*- ents; pì.urilocular :rpora,ngia

littoral; epilitÌríc (on stcnes).

unbranched., thread líke
atous differentieted into
branchleis about B cel1s

ted.

Thallus cylinrrrical tlrreads, y*i-ow or light brown, to Jo',-- 10ng. rbondirregul r1;' or ¡,ii(::ini-jtei.y trrär1,rea., il;--lã., pse¿doparench;r-a+rrrs for.ingcorte:: í:-¿rd. : eoulil; ;olid. bec;o:-j.ng holl_ow v¡heÅ older. Short irnb-*nched unjseriate
' assir'i'latory fila: ents 2 - J cells 10ng coT er ,rÐst of ihr frond. ïhbranched ,.ulticel.uiar
XiiS::íi:l*i"oli"jårlit"" prese,rt. Àrt;ch;a-ur, . discoid horaiast. r.e,ny di;coid
U'ni.l¡cular and. plurilocular sporangia occurfror., the corte:r a¡rd alrost coirtinuous over tLittoral, infralittoral; epilithic, epiphyti

in sori ¡rot sharply differentia
he f::ond.
c on Cvstos eÍra.

Plat,e 27

)

I

t t"";;];,l.i;]i=:r;e:'""{,(^lnnocirrar 
si;oran.qia (B)n erter

' ""'":ii:;".:ï;ït;;ã;"íil:t.$H:'rnir oc.lar ;;Fora*sia (¡),
Sphaerotrichia divarical",'r""íå (p); unjlocula:afier liylin, 1940. ' ----a{ \rli t¿ru'¿ocular slorarrSia@),
Acrothrix graciJ-is,-frona (U)¡ ,:?rU *i",-,, (l), ?llu" Kucic*ck, i9'9iunÍtocular sporans:i" iji, "¡t." ;il,,{.r'r:rf:. nuunucr¡ ij
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Th¡l]us cylindricr'l, but coiptesrie,l, yellovr to olive å?eenr to .45r¡-*. rorifj.rrond unb::e'¡:chec, attemrate at the úale; pr""r"ùr. atous difi-erentiate<r_ into
iri;:iiii,ii |;|-:"ïl:o',"tuss 

cells ""4'"i-ãflãu"-i"; in part hor..Low. ..any discoid
llnil0cul-ar ancì pluriì ocul-¿r sporans-ja cc'r,'eì-op in sori together ivith r,,ul.tice..l-lularhairs, plnrilocular sporangia' I ul_tiseriate.ïtrfralittoral on. v;riãræ rlg"".

A.:pe lococcrrg ci)- pre.ì iius.\1æ-æ.W%_ G.' e-* l-\.,ott..

-frS erococcus f istulosus f Éçðç.'t ii<'*t<--%4æê'æJ à;.-

thal ir:-s cyliird.rlcail, Ilrt le olive bror.,n, to {.!Or.n: 1ong. li:ond nel?uo!?, ì.ine:,r, 41 Omr wÍd.e in the * 
-t_rt ',1e , attenuate bas to an. inc nl p]-cu_attachi-ent d.i;c ajiy co ts per cel l_. o{Unilooi-Lar a,:rd pluri.locular s porangia ib sori together Tf

!1-l,itgiving the r:rnd spotted appearence ; plu::ilocular sporangia .:u1tÍs er:iate.ï,ittoral, infreLlit toral; epilithic (rochs, stones and shel-ls)¡ epiphytic.
.tlsperococcus tu-rneri lS* ì Èloor-.@r.,',bæ 

->--.-:J__-

ê

very si: ilar to . 4,.{istu;j-osus but.r,ucrr l,¡ider (to ro0r-r"), i.ore.obviouslyirregulrrrly i*tfaiããi- ìñrro'rirrg ai the ¡àse to arr obvíous stal*.lower littoral, Ínfralittcral.
As coccus sca

us cy ical, 6us$.
yelJ-ow
. I-bcnd

t

brolør, to 10m:. long. fbond unbr¡-r ched and. attachedby au discoid ho1Cf:-,st par:enchy; atous dÍfferentiated into a i.;eCul:a ofla.rge colourle:;s cells u:ua.lly { in tra.nsvel.se gdctior:) a-ni an eoide::' i.s ..Tairs pres ent. - any discoid chlorcpLasrs per cel. 1.UniLoctrlar and phirilocular ;ipora::gia in sori together: witÌi " ulticef Ìul:,rhairs:
¡it'reá bfora-( 7 re-pilif-htc

¡Lrrri. -'1.o ¡:rl:'r e nor¡':."':la ultise¡iaie.

(

Coì-por eilla
k*

pere,lrina ì).â..rJ \t.

leathesia diffo::..isæ Ar¿ scç, .

Thallus balloon-l-ike, gÊeenÍsh or olive brown, to 2c0r,u across, Thaj-,.us ofregular sphe::icar sacs, hor.row, walr_s thÍn, ,.átt 
"rr¿ 

papery ãå ,,ot ge_l-atincus;attached by basal rhizoíd.s. Thallus p.="ofri"îo* of larger cortical ce1ls ¿ridsralLer epi.d.erial cells, not fila: entous.ünilocular and plurilocular sporangia fon:. d.ark spots .or patches on the s*rfacegf_ tne :.rond; plurilocular spo¡an6,ia biseriate,l'ittoral poors , infra']i-tioral ãspecialì.y on sherte::eil sho::es ; epili thic, e,r¡i,¡h;,,*j¿.spread to Sritain fro' the continent this centnry.

L,

ù

Thal'Ìus írregttlar spherical h:i:ps, olive brovm, to JOr',: across. Thal¡¡s solídwhen ycung but beeor,ing' holro¡ç t¿ith thick wail.s; selatÍnous a.nd,.shiny; s,rface oeonvoluted.; attached. by loi¡er srirface. fhalhis p,eudop¡¿re¿cþy_:atous constlucted.of nu; erous tr*ch br:"nchq/'fira, ents . "";i;;;;ig'ir,t"".,"iit ;å ir,-m a co.ì.our.ì.ess ccrte:r"unilocular and ¡rruriioctil¿r'r sporangia on short stalks at itre ¡ases of internaLlilal ents ; plurilocular. sporaàgia uniseriate,littoral¡ epilithic, epiphytici

s cytos iphon l-or eglglþ (Wl*_orJ l*3!%

Thalius cylíndrical, olive or dark brown, to 4001:"1ong. rbond unbranckred., to /'.rwid"e tapering toviards both endsr-narrowing abnrptly:-t the ¡."* to e short s*alkand' a sriall ¿ttach¡ent d'irrc.rbond. obvÍousiy 
"onåt":."ted at intervals. Frant .parenct4n'atous, l:r"rge coiourless cortical ãeils surr,lrnded. by s- aller coloured.epid.e::' el celrs each with 

,a. -single- ai;rcoi¿-"i,iã"opi..t.
Enilocular ,rx,oreÌ.lgia _ unkrrovrnr- pluriloc'.r1r-ìpì"o¡giä uniseriate scatteredover the suifaceîi trre ironcl, not asrociated. v.ith hairs.LÍttcral, siral ion, infralittoraL; epilit?rÍc, epipir¡rtic.



/-tPlate 24.

\: .co?.:ore'ia pere6rina. whol" nrurrt(*)q, pluríroeular 
=0""r...*rJ:lier..,ffi:,,Tl","-ni*ç,trai;çqersesectionth::ough'.i"-ÍJ;ï

showins rila:-entous.nirurer'iiïü";ü#.:å"^.,r:,ri1ocrrr"".ñ;?iäll(*lrÞ.i*_N<ur+æ,,, 
rs3

: "i:ïü!:p#,ï_yiyidïåi,'iîq1 
." -' -.."'liilJiï¿í;ä' li'lf'i:äi,

" *ij|:fr:T:å"ii;î1":t',Àáí* rr""@. transverse seerion-showinE paraphyssl lr.l
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Taonia atonari

Thallus wedge b¡' a ba.salpad of entangl beconingwider apically and ragged.lrond bears di
Gametangia (on seoarate plants ) *d tetrasporangia fo:crn concentric linesof tiny da¡k dots.
Lower littoral, i.nfralittoral; epilithíc" Mainly on southem. shores.

Y-*9"ån*".pEy"s.+"rsgj.L,"L3"ssole.

Thalùus fan-shaped, to 13Oram

?4tenú:J tu4¡aL's

a

a

,

o

c

1ong. Reddish brovrn near ase, yellowishor pale g.reen to¡¡¡arCs the ti ps, with concentric ort orangebrov,¡c hairs; one sr rface covered in a chalky powd.er at bached b;r asmall basal- paC. covered wi th entangled. fibres from u,hi arises a narrolvtapering stalk whic.h gradually expand s j.nto a braad., thin, papery fan.Yorxrger plants ent.i re older plants becomirrg. variously 'spIit and lobed to,

Ganetangia and tetrasporangia fosn concentric lines of tiny dark d.otsbet¡reen the concentric linãs of hairs.
lo*9| littoral, infraLiitoral; epitithic (sand¡¡ or d.etrital situations).confined to the southern co"ui* of Britairr, 

"rrä 
also the channer- ïsres.

fonn f\:¡nel shapeé tufts. The distal edge of the frri¡nd. curved., oftenÍnrolled and. fringed tvith brown hairs.

tleria multifida Sm.
(¡arerrch5xnaa*oos)

Thallus ribbon or r,¡edge shaped,

Plate 25

to z!00mn long.. rlttached byp*e *fi
lrond /fLa ta basal pad of entangIed. fibres" ¿ut somewhat fan-shaped, withan inconspicuous s ta^Lk. D i¿noto,nous! iiivided. al-most to the base, intonâ.rl.oyrer ribbons. Thin but

fringed with tufts ,¡f fil a-rnents o

ìrsually leather-¡r and crisp; Cistal ends jag¿ed,

la1et1gta together with tufts of hairs dot the su¡fac¡e of the frond 
"ïnfralitioral; epilithic. Ra^re in the north of Britainc "

DÍ a. rli tona t

ÐÍfràohus s¡ iral- i s (Ilont. ) Hanel

rtond ribbon like, dark brown at the base, pa-ler tov¡ards the tips,sometines :ltgtlll irrid.escent, to 300nm iorg. .ê.ttached by a snall basal,pad of natted fiöies. Erond. u. Íinear, frirns¡'l flat, transi*cenl r:.¡¡on.Repeatedl¡'' and regularly -florked." ¡isial- encä'srnoothly rr:r.nd.ed and oftenindenied in the miridre as a ner,ï clivision Þegins, ,rufts of heirs presentbut inconspicuous" rn section the4-frond."or,ãiut" of only 3 1a¡.e¡s of eells,a central J_ayer of large square ""ñçr,ieen peri_phe:ai la:¡ers ofsmall ceil-s s.r*ror^grr.o+or*Galretangia end tetrasporangia dot the surface ãr tn" frcnd..Loner }ittcral poo1s , infràittoral; epilithic r 

-"piirrt 
tiã" 

'

very sj-milar to l&,t¿S- but parer in còiüou¡, branching less regurar,frond more than 3-ce11 lay"r= lhi"L at leas.oi trr" baseor,itto::ar; epiiitÌiic (sandi- pools). n"øl-;;";; west Ðrsland.

Diufi'6tr¿ d.ichotora, frond.
îaonía atoralia, frcnd (Ð

(e); :ar: (e) ana ferate (c) s".,etangia
)
,

alr'r
r lJ¡¡.¡{or¡.r tÐgt .'Padina pa'rronia, frond (E) ::-ile a:'1 feraie l*t¡Yon¡ 193t.Cutleria rultiíida, frond (6) r ' aL,. an¿ fe;

rf
c.{,l4'r ÀL¡}t¡yì, lg3 t.
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Desrno iuidulaturn J Rei¡ke

Thallus ribbon-sheped, pale yellolr broml, to 200nm long:. Thallus very
thin and narrov¡ (to 7T",vríde) , attenuate at the base, unbranchedo
Ibond parenchyrnatous (2 - 4 layered) differentiated into rnedul-la and.
epidermis" Iiairs prasent. }fany díscoid chloroplasts per celi.
unilocu]a.r sporangia ocsur singly, partl.y sunk in the thalrus;
plurilocurar sporangia r:rriltiseriate, grouped in sori, sessile on the
i;hall-us o

Infralittoral; epiph¡¡tic on Zost_era and Chordao

Ï,a¡rinaria spl:.

A ver¡¡ young plant is not unlike Petalonia &9çþ"but has a hol¿fast r¡hich
is: root-like" In cioss seetion the iionlilTðzmed of a clea"r centraL
region of d.istorted gelatinous
of elose set rou¡ded celLs and.

,square cells"

?etalonie fa.sci a (0.-p"1,'-uL1"] 0

øe1ls and h¡rphae, an intermedÍate zone
a single n""trnïtrt"r-rït small

-, :,e..u S^cc ?-!¿-:o ]ir.¡ntze 

--

ú

e

ThaJ-lus laminate or ribbon-lilce, olive or pal.e brownr to 300run 1ong.
Ibond a flat unbranched, thin, ribbon, tapering'at both ends, to $õmn wide.
usually smooth, translueent, margins ãntire end sl-ightly wa.rjr.

å,-#ryd,ffiÞ";:å:Rff:+"ä :ä Ti:i' ::iä: k4åî*åf k :d::ii"Íi'::î; 
",each of v¡hich contains a single discoid chlor$last.

Unilocular spora-gia u:rl:ncv¡n Ðn. macrothaJ-Lus; plurilocular sporangia
microscopíc, 4 - 6 cell-s long, for:rned. from epide¡mar cells.'-
littorar aools; e.rilithic (rocks, stones or ba.'tu."ie shells), epiph¿,tic.

I

Petaj.onia. z osteri foli a. Reinke) Kuntze(

Yery similsr to F. fascia but usual-1y les than lmn wid.e; rinear ¡, sþ¡-ne¡ribbon-Iike.

Punctaria lat ifolia Gre'r.

t

thallus la¡ninate. pale b
äffiffi'Fåï:i: sh green, to z|00un long. trlrond a

, iapering towa"rds both end.s,flet unbranched thin rib
ualgins s)-ight1;r vrauy to e shcrt steJ-k attached by an
inconspicuous basal dj. ÈÈ ùection there is a clear distinction
between the larger centr rectarrgular cel_ls: and the snallerperipheral cells, each of which contains several plastids"
ûnilocular and. plurilccular sporangia i^n oval patches on the s,;rface ofhe frond, visible as distinct spotso

ittoral; epilithic (rocks and, stones) epipLrytic on Zosiera a¡rd o'bher algae.
occurs onl¡¡ in spring and. summer.

Punctaria planta¡iinea (Roth ) çrev.

(

Very sinnila¡ to ?. latifol-ia but a darker olive or redrc.ish brown colour.
Lanceolate, not as ttide a" g:. latifolia, tapering gradualry tovrard.sthe base. tînilocuLar. upo"tn$a-õffi, prirriloõor"r sporar:.gia i¡
rounded. patches d.otting the surface of the frondo

taria tenuissima ñ

SÍmilar to P. plantàEinga,
much wider, with a stqt*\
consticuous.

but çate bror¡¡n in colour, . -trrh.
warry margin. Sairs and sporangia

Grev

less

rnfralittorar; epilithic. (sandv rock)" 0ccu¡s only in spring and, sumncer..



I
I

Platg 26.

. Petalonia. fascfu3¡ wirg]e tha*Iuqft)_¡ 
_t't . through piu:ifocular

Young la¡ninaria spp$)r Cé),. Young Saccorhizafi$, I¡)
Petaionia uo"i"=frdíiäj whote prantfr)
Pr:nctaria latifolra rråna($¡ - 5?

tr-ansverse section{-,j
sporang,Ía(ê)qvTU tin, l9e-7 ."' 'q{-t¡r

pluritocular spoïangi"($).
,

I
l

,Pn:-lc L, l.*:,, ':: j.c n.'; tû,%
T?:al.!-us lar':inate, olir¡e Egeen - hrown, rnn long and. ruq wide; fron,irn-rch t¡irLa:: than other Rrnct'ria spp. r r:ar;Ín r¡ery v¡al./y, n¡rïroil,s abrrrptl;1, f,a sr-aLl sti¡re, attachetÇG"y sr¿rr-I baL::al císc. ï,rond parenct,;,,r-atcus,
s t:'.,rct'"ire s ir':ilat/ to F. iatifolia.
llnilocul-ar a'¡rd prurirããuFãFîã':gia scatteied. on surf."ce of frcnd..Iittoral; e_:iJ-itiric. li:ro,,n only fron tire SeÍ}L;, is1es.
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Dictyopteris memb¡anacea (Stactcn.) 3att.

Thallus la"ninate, g:-ccrl or J¡ello\î brovn:, to 300rom long" À f-i-brous discoid
holdfast gives rise to a narrorl¡, f1at, strap-Iike frond with a distinct
midrib" L'iargin entire or split to the rsidrib" trbond repsated.ly and
regularly forked v¡ith occasional branches arising from the midrib.
Surface smooth, crisp, translucent, dotted with tiny tufts of hairs.
Planù has an unpleasant snell when removed. from the sea.
L'IaJ-e arrd fe¡rale gametangia occì.rr jn sorj.; tetrasporenegia scattered over the
frond.. 'j ,'; -,,;:r.-; ri'.J ¡,''¡. 1 '.. .'. '1i; ¿g r

ï,pflafittoral; epilithic" Confj¡red to the south and west coasts of ihgland.
and lreland.

Carponitra costrta (Stackh. ) Brtt.

d

lhallus verjr narrow laminate, pale brown, to 300nm longo r\n irregular
fibrous attacirment disc gives rise to a longrnarrow (1 - 2nrn wiCe),
ribbon-lj-ke frond wiih a distinct nid:rüb. Repeatcd.ly brarrched,
alterna.ie or ir:regularly dichotomouso Sranches sometimes tipped with a
tiny brush of hairs. -' e
Unilocula.r spo::angia for"ned. a¡nong paraphyses in refepta,cle like scri.
frpical or j:r the axils of branches, single , stalk'eii, shaped. like a
bishps nitre.
ïnfralittoral ; epilithic.

a

å.laria escu-Lenta (1.) Grev.

Thallus Laminate, olive or ye1l-cw brown, to 3n lon.g. Aitached. by a root-
like hold.fast, fron whlch arises a cylindrlc*l, sonel'¡hat flaitened.
Cisiall;r, smcoth and fle:iible stipe" Ofter¡i'riih 2 laierar ciusters oI
flattened stalkeo, leafy appendages (sporóph¡'Ils). Ibond. tough but thin,
translucent and rubbery, with a¡r ohbious .inedian midrib, landeolaje,
mcstly entire although some biines split o'bl:que 1;' fron the r:argin to the
midr'b. Doited with tin.v tufts of hairsr,r:cst obvìous in young planis.
Ilniloculai sporangia a:nong paiaph¡rses i-n raised, redd.ish-brov¡n sori on
the sporopi:ylIs "
Íorus e nacrow zone i¡r the shallor¡¿ infralittoqal in e:4losed positions;
epilithic.

a
De are tia I ata tf. JranOUf o

Thalius laninate, !è.fe oli'¡e broun, to âl 1ong. A conic¡,1 attach¡¡ent
aisc gives iise to a long, l1at, thj-n, strap-Ij-ke frond. wiih a faint
midrib" 5bond. rnuch divid.ed with a rnain axis (to 10$x¡ wicie) *d ruune?ous
¡iarrol¿er, ianceolatÇ, opposite brenehes ¡vhich are themsel-ves oppositel;.
bra.nched.. I,iargins of branchlets toothed. and beari-ng ûiny tufts of hairs
in spring. .var. fin:a. [= L" dresnayi]. i. rarer, sparsely bralcheC, broader foÐct.
ûnilocular sporangia iinmersed in the tha-1lus.
Littoral pools, infralittoral; epilithic.

P1

0

al*.Ê-

^lr¡.J) t9
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-T\rcus ve siculosuc l o

Ï1¡cus SErIA, tus Ì,.

-bìr'cus eeraJlo ides 1,.

?hal-Ìlls l-¡,ni¡ate, clive J.-rc?n cr brorn:., to 1n lon;o plant aitached b¡r a

; :ii iï q*:or'îî:îi,*ir 1r:-',,î, ;t; #, :i'xiäii f ; ; ;iåil;i it=ll;i;.midribo rrcncl releaterjl;r forkeà; suríace .oitted v¡ith minute pores fromv¡hich tiny tuft.s-of haiii-;;;;": Set¡e,cco¡ thoçr_arg i¡rnersãd in thethaLLus, paired, .one eitjrer l:-rle of midri.b; nurÌÌerolrs j.n shelteredsituatjcn-s, but mr¡r be slarse or a¡sert. .Recepta'cles on the tips ã¡ ¡"*..r.es, taperÍng to a poÍnt, sirnple or.forked.
:H::;i.äd"seratinous when ;r-r;, oit"r,-o"*!" còìoured., spotted with
Eþilithic (rock and stones); fo::ms a distinct nidrittoral zone.

ThaLlus l-aninate, olive green or brcwn, to 1o)rn 1ong. plant attacged bya small- disc f"on rvr.ich ãrises a- srrort-stipe. Fbond tough and mbbery,flatiened, with a distinct nid¡ib ,¡ra 
"u"..,åie nargin. Repeatedry andregtrlarly forked.; surface piited with minrii"-po""" fro¡c which hairs erìse.Receptactes on the tips or-¡¡a¡crr-","tT"ii;"ä: dq,.. a:rd lumpy, oiiten anoranfle colour, spotte.t w:th ccnc"piå"i;;;-rä=ä* ser::aie.fuilithic; folns a rlistinct zone in ilie íoun""-iittorar and shellowinfral.ittoral.

Ð.."1s* sni.tg]åg* .l-, .

Thallus laninate, olÌ.ve brô*,n or yellorrish, tc lOOnm 1ong, ptrant atte.chedby a diseci"ri ho]dfart" siipe st ort, cylindrical or sJ_ightly frattened;exnanding i:ito a tough, flåttened. frond. Fbonrl-spirally twjsted, rnr.rginse.ntire, inidrib 
""n"picoor_ts, ïepeatedl;, anC. regula¡l;¡ -frr¡Iied.. Surfa,cepitted vith minuie lores r=ot *¡i"il nâirs 

""ii*. Bra.ckish water fcrrnsmay produce e1cn,¡ate blisters along,s:"a" ,ia"iü:Receptacles on tins of branches, s*orren and lere,iinous when ripe,spotteo v¡ith conceptacles and s,.irrounded with a narginal íJ-ange of iissue"þiLithic (rock a:rå stone")l-ro"r" a narroïe upper littorar zone be,ì or¡Pelvgtia.

C

a

å

a
ThalÌus Ip-¡ninate yelLor,rish or ol_ive brown , to 6ûCn'u long. pla::t ait aohedby a conicai disc. À long nerroÌl¡ c;'Undrical stipe expands into a crÈstand pape::y flattened frond, Ibond releatedly and reguJ-arly forkeê,lateral branches much narrowe:: than nain a:cis and in fans.liargins often spl it, nidrib conspicuous ace vÍ 1f, e pol?eswhich hairs arise Elongate blisters niay -form al_ongside the midrib.

p

a

Receptacles an ihe tips of branches , nar -orÍ' and. t aperi-ng' to a point,sLmÐ le or forked; slightly swollen and gelåtj¡tous ripe, spotterlwith when

Epili
conceptacle
thic (rocks

areas subjeet io

sc

f¡esh water.
and stones); lÍttoral , ccnfined to eetuaries and other



ï'trcus distichus Lo

Þl a*a 29.

r.rond laminate¡ olÍ:'e gïeen or brown. i,ttached by a conical dise. $.narrow cylindricar stipe expands into a tough, leäthery, frattenecrfrond; nidrib eonspic'-rous bãIow, obscure aiãtarry" Margin enti-re,vegetative growth continues beyond the receptacular areai trhø,r.drepeated'Iy and regularly forl.;eä. Surface with ninute pores and. tiny'tufts or hairs' rf the prant is held up to the light internal pits vrithllo pore to the exterior are visible as circuJ-ar light spots just iarger
ll&iü'"gr*++'." or bran ch" 

" 
rffiff ö "ffi "furff "n* 

.,
or_ forked, *.,ñtt"i.' and gelatinãus r¡hen ripeo ""'n uo a po'r
sub-speeies a¡Ìceps. to l5omn 1ong, v¡ith a short thick stipe and d.roopingfrcnds' on hõIS ìrave úeaten shores, restricted to north west ScotÀ.a^ncand. north west Ire1and"
Sub-species disticlnrs, to 300rnn 1ong with a tough but flexible stine.
ll.ner rittoãriããrîón er¡rosed shores; rceown only f.rorn shetland.sub-species edentatus, to 8ooo,¡, longr-ílt"-""ËErglrlg"* forns withoutbradders, bumoTe g"eenish in colour; rittffi, epilithic (open rocks andharbours) in shelteie,t con¿i;;";;:-Kr"il-ä;îron orlcrey and shetr-ar:d.
nrcqs - seneqa,l note

Tucus species commonJ-y h;ùridise producing specirnens i¡rtertnediate inappearance' some species also form very sirrr.ted. ar¡d sterile plants c,sirltnarslies, such io:nis may include the species hrovrn as F. muscoid.es.Da:na'ged plants often regenerate ctuster" ãr 
"¡ro=| n"ät$"ätiä;Ë-"" t""*'the i'nj*red area ohanglñg the appearo,"" oi irre- prant.

c

å. lt¡cus serratus, '*hole plant{e). r" '' "
r-:' F" spiralis receptacre sirorv.ùrg-sterile margin (ô),
' F. vesiculosus shoivj:rg paired. bladders(i\Q--- v',
; ' *q'. ceranoides showÍng-fan shaped frondJ ánd rorted receptaeles(g)..' F. distiehu-s ssp encep", 

""""it""i;-;;ã ""eui"ti"" g"o*irr-o;ñ;ã"(Ð,

Ò
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Hir anthalia elon¡';:.ta (f . ) :.¡. Cray
'1..aææ.Éæææ .;. .r..

Thallus cone r;irap.ed., olive Íîreen brovn, to Jtvr tal1. Tnitially swol]en a"ld'

club shaperi, latàr cone siiaped., upper surface flattenel or concave with central

"iiiiä''îåj-irrriãù" 
-- 

erãui ã"yi"tã the huse reprocluctive straps. Attaclred '
by-ä smali basal d"Ísi.
Receptacles flatiened straps about ln long, 5 - 1&'" wide, tapering torvards the tipsr

""p*ätuafy 
forlced", ûotied *ith 

"ott"ept::,eles 
frorn which t*fts of hairs arise'

lorser l-ittoral i øt tb'tta+4,asA'aà-tQ+,s

La;:,inaria d igitata (H-as- ) tgi*p"'-l¿\æ--# À-ñâ.^ê *lO 2n iOng.
Thallus larinaten dark broisnrl4ttaenea by a root-like holdfast fron which

a scroofh, gexi¡ièî*i;..ãh-;t;¡'; r.ri*"". stip" e:çands i¡to a flattened b1ade, und"ívjd-ed

la¡rceola,te, pale tra^nslucent at first; later up to 1.)r: 1on.8r opaque, '

slit into nureïolts straps (le.;s so in calr waters). In spring tlre::e 'ay be a:L ('

obvious constriction betrvepn nevl and- old.er Soorvths of the blad'e'
Tlnilocrrlar sporai'ì.gia d,evelop as eori, slightly raised- irregularly raised
patches on the blade.
lower littoral, forring a d.Ístinct æne Ín the shaliow infralittoral-; epilithic'

La: inaria hYPerborea (ér,:^n') F:æ*1.
,\^ - ^"i-æ* >--- #

Thalius Ia inate, bro,nûr to 1.5rn lonq. Attached" by a root-lke holcfast of sneeesr;i'¡e

whorls ¡f 'rrootsí'rf=o* o¿ri"ir a tough, tapering, stiff and upright stipe alri:'1es¡

;;;;{;tr"."uã iitri sr:a}i rai,ec pi-pte* a*d carries r'.qny epiphytic eeaiqeecls.

;ä;; ãfi"n¿" into a ¡l¿f,fs¿ed., rubbery Llade, when ¡ature up to 2m 1ong,

áp"qo", äark ilro,.*, an,i split'i-.to nu-ero¡s ;traps. In spríng an obvious

constrÍction nev ¡i'ae ¡rãr';th fro- the previoils years gSowth.

ûnlloóu1ar spora: gia in sori 'ririch for¡' slightly raÍsed irreg:1ar patches

on the b,rad.e. pia.nts re.-cved fror the ðea I'.ay soon ooze jel-ly'
In f,z'li-q"ral ¡ e¿i f ishie'

La: inaria oclrrof euca P"ll-
!-.-,æ æ-á.^æ

rferysi¡ilartoÏ,.h;æerboreahtitstipes¡'oothandslightlyr-orefle:'ib]e'
*ã""ãlããrry:.n@e€:flg.B1ad.e:-uchpa1erye11owish-hrown
ri,ith a translucent yellow patch at the base'
i"iT"iiii;;;i-("", "ti'."u 

f'r.iring a forest); epílithic. South west trslancl onrv'

I,a.r inaria saccharina (u ) tg.t^.,gJ ¡ ' ,

(læ--\rv-#--;æ -

Thallu.; la:,i::,ate¡ y-.e11oivish-l"o,.*, t,o 3n Iong. 
-Âttached. 

by a root like holdfast
wnich 6ives ri¡e i;ä o, cyiind.ricaL, snooth and" fle:cible stipe" The stipe
erryarr¿s into a cz,isp¡ o!.q.,u, flaitene¿ bla.d-e. tranceolate a'nd entj-re ancl never

d.ivided; up to 2r rons ànd,- parallel sided like a huge ribbgt.Othálrî;t:::ii.l::.1t'
with a red.ían flattisll strip flanl<ed" by a region of d'eep d'i:pl-:ft 

^trond'.r-argr'n
frilled.. 3oi eti|es a constric'i;ion betlteen new and. old.er ¡rowths of the blace'

;ill;;;ú sporangia . in sori v¡hich forr slightly raised' inegriì --r patches,

rostly on thã - .'' centrel porticn of the blarie'
littoral pooh, infralittoral; epilithic (rock, pebtrles or loo';e-lyi'g)'
l{ost abund.ant in sheltergd' situa'r'iorls'

0

?
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saccorhÍza pot:¡dåúiae; (¡iahtf. ) Batt.ñ^é^*Ã-;5yæ \råæ'æl"

r''
i

Thel-l-us la. Ízrate; ye.l-1ov-i;-,h to darl: b;o','rn, to 2.Jr 1or5, lloldfn.:;t at fir:t
tiny and. L¿" ir"iaria like , soôn replacedt by a hollor'¡ bnl-bou; lobed. e:çansÍon to
J00rln across, coveled with s..,ooth warts a¡rd. attached by unbranched. trroots'l
below. itipe fl;rt uith a sin3le spíra1 tr¡r'ist at the base, belt-]ike, stíff
a¡rd. brittle, often with wavy eclges tcwards the base. 3lade flat ancL nrbbery,
Lanceolate, pale and. t::anslucent ín young plants ancL dotted. wÍth tiny but
obvious tuf ts of hairs; rature froird.s opaquer lm or nore long,
split into longitud.í¡ai straps.
Ilnilocu-lar sporangia fn ssri which forsr irregular slightly raised" patchesg
altlost an¡nirhere on the pì-ant.
Eþilithic (on stones or loose fying)¡ infralittoral,

Plate å9.

rr. Hi:'anthalis elongata(l\
ii. Lr inaria digitaTa(Bù 

-'

t, f,. saccharina(c).
i i. saccorhiza poiysthides flr).

¡Ë

{'"

i

{'

a

L-,

t._.

{



;;-Ëd--z: l) i-|l' ' '';.

Cttl

j

I

A

fr

I

^tL) -

-f-C¡.ìt-
I

!ál'
tr
1s

ÞB c
-t)

Þ

"ï

r5*
f4

t;
FI
Lo

i

I
!

:

a

l

i

i{

I
1

Ír!

i¡

lr
i

i.

Ir
I

I

l
;
I

I

I

^,Il'ft l.t'



ÇVs tos eira foer,.i-cuiacea (_t.) Gate\-.**æ;*æ

thallus bushy, brown, to 600":r'tall. Cbvious thick cylindric¡l 'ain axic bea.ring
Late.al brar:chers a.ncl ,sce.rs .r','ìrer:e tiiese ha-¡e been; attached b]. ¿t't i-ir:e¡;rrl-ar
discoid holdfart. Lateral brariches c1rfjnfl1,ic:,"1 c.e. so etir"es flattenecl di,,t¡11U
with a pro:-ineirt 'icìrib a¡rd" bearj-ng sp:'_ral1)' arran8ed short, ihrea.d.-Ii1<e, orten
spiny braricl:l.ets v¡hich are al-¡o sii Í1ar1;"'hranch¡'d and beco:-ii-rg lro¿;res-: ively
shorter distaliy. Tuft; of haÍrs co'r orlr biadders s, aLL, single or in short
chains, often on fertile b=anches¡ ahsent in wínter
Receptacles oi1 tips of bra:rchl-ets, yeÌ.1owish, nar:olv, iiî-ooth lanceolilte J - .q='^
longn often in den'e clu:;ters.
littoral pools; epilÍthic. Rare, southern Êngland and" western Ïreland.. d

9¿rt::gie gil:.
ThiLl]u..; br:-sh¡l¡ brown, '¡,o 1201 i. tall . ,&ris cirlÍndrical , tufted fro= the base, attachecl
by s; all d.iscoicL hol-d"fast. stalk short a.i:d. rough, Branchesi sparse -
nll'erolls, also detrsely bre"nched. r¡ith thín, threacl-like branchlets beco-ing
shorter distali;'; notfleafyr. Tufts of hairs present. 3ladd.ers rare or absent
Receptacle; on tips of br¿urehes, narroi? spincl,le shaped., 5 - 5.- Iong,
*i' pIe cr forked
Littoral tocl-;; epil-ithic. Rare, known only fror- the Channel Isles

Cy;toseira nod.icaulis (ru¡ih .) Rc|arrs

-r"-- ;*, a"t-¡";orill"iqeen, with a slight bl*ish irride:cence
in young growtÌ:., to 900nn ta1i. Tough and. leathery, obvious -,ain axls
attached by a s: all discold. holcÌ-fast. Iateral branches nur erous, r','ith
characterirtic : wolien ovoid. bases (tophules), cylind-rical arid, thread-liì.:e,
usuerlly ruch bra.i:.cheC with al-t*.rnate e3 ''pjrally aranged branchlets, aLso tt

sin:ilarlli brar:ched.. T\rfts of hairs õpar;e and íncons-¡icuous. Bladders thin
ancl elonSate tisual ly ;ibout 21 lo:ig, of ten -i:'i short cÌ'i.:-iil¡ .
Recepbacles on tips of branchlets, thin, cylind"rical and- 1ur-py or ic: eti; ês
spiny, 5 - iA- r long.
trower littoral pooJ-.;, si:alJ-ov in-fraliitorai; epilitÌti.c. ,î-ar.,-' in rori':r,,:r'lr ì::itiin.

Cys tos eira
-æ-

ta: ari.:icifolia {u"'rr.)àpe^f.*æ
ThalLus bushy, olive green-brown with an obvious bluish-green irrid.escence
mhen subrerged, to f00::"'tall. Obvious cylindricaL --ain stern, tough and.
leathery fi::ed. by a s'all d.i;coid hold.fast. 'llu.ierous leteral branches bear
nu- erous v,'iry, c;rlinrJ.ricel branchlets ar angerì alteln:.tei,.r¡ or ',nira.1l._v,
nevertleafyt. The ,.uru:'lge:it b,-:anchlets h¿:ve an rqli.isetu.:-1ilce ap.s¿rance.
The entire plant i; cloihed. in short spine:r -nking it rou¿;h to tcuch
Tufts of hairs cor oTl. Blád.Cers mrÌ erous, "ing'le, rarely in chain.:,
often an¡ociated, with receptr-cl' s.
Receptacles on tip of branches ¡ cylinCrica"l or swolien, si-.!le or forlced.,
2. : 15:r long, clothed. Ín ;pines o

littora-1. poois, shaIl-ow infraLiitoral; epilÍtl:ic. Rare in nrôthern Britain.

Hp":s i:g-ess g::Ð IHIP¿!.
Thallus bushyr brown, to 4=- long. l ain axis :tó'ttr cylin¿ric:rl, branched aL"-ost
fro. ihe ba,¡e, attached" by a cr a'l I d-iscoid. hol.d.fast. Bra,rehes nu:e::ous and
irre5rrlarly ai-terni:,tg, f,þg'-l;e1ves bri-Lnched si: i1n.r1¡". Sranche:l nro!T€sr. j-rtely
shorter riista.lly. Tips of rrltir ate branehes fi¡"i;tened. and toothecl lfke tin;r
ho1ly lear¡es, l;.rger tleave.; r n=ar base of plar;rt he.'¡e coir;:picuous nÍårib.;
and. obvious tufts of hairs. Blad.d.ers Trurerous, sph.erÍcal,or pear sÌlaped, on
tiny stelksr .eingle or sonetire:: in pairs.
Recepti..cle: on tip,: of branchlets; riarro¡y eylindricil, 15 -10-;l-on.g, sli.ghtly' Iu. p¡rr perfo::ated with conceptücles,
Littoral pool;, iniraiitLoral; epi-LitÌ--ie. A recent introduciio¡- to Brit¿iin

' end. ai present confined tc' the sriuth coast
g',hr-.r specie.; of .j.,r-å. u- are ocrasicnal.r ¡r i','¿.;?rr:'l up irn itrc -Britidh'Isle";

,

t

t

but ne.¡er for: attached pcpulations '
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Plate 10.

Cystoseira noclj-canrli:, a.¡iical part of t"""./d¡'5, tophrrleur at the ua;sg(i).
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.As cophyllu¡n nod.osum
^/YÂ\/l%æ

(r,. ) le .rot.æ,,'..áæ
Olive-¡reen-khakir,soieti-es yell-owish, about 1.!n long.. Tough straps J - JOnr.niide, slightly flattened, Igvaf in secticn; irre¡ularly forked, wiitr iargã ovoidbrad'd'ers prod.uced' singly at intervals along the frond. òften bears short lateral ,branches wních subsequently tLevelop into rõceptacles. I'?ond, attached. by a conicalholdfas t.
Receptacles ovoid., dot'Led wÍth conceptacles, on tapering stalks, arieing singlyor in groups on either sid.e of the frond..
Littoral (espeeially shelte::ed situaiions); epiliflrj.c (rocks and boulders)".stunted", loose-lying forns, usually ro"e 

"eetr1ar1y 
forÈed and racking uaitders,occur in sheltered. bays and sea lochs -- ---'e --*--*-*u!

Ej,furearia bifu::cata Ross
.-%æ,É

Thallus cylindrical, olive-green-brown, 150 - 45o-"¡ tal1. Frond. tough, c¡,rindrical,smoothr repeatedly assy!',etrica11y forked, except near the base. Basal hold.fast acreeping, wiry, rhizo:'atous syster,. Bladders oãcasionally occur singly beneath t
the receptacles.
Receptacles on tips of branches, yellowish, cylindri.cal. Conceptacles her. aphrodite.Lower littoral (rocks anl pools); epÍlithic. ñestricted to 

"ooit an¿ west coasts.

$e1'::::: lS-gjg (eys.L) :l:*
Thallus bush-like, yellorvísh- dark brown, about lr" tall, tough, leathery,attached by a eonÍcal holdfast. ].'ain aris flattened, zíg.-zag eápecial1y
tov¡ards the base t','here denuded, only short spurri incLicaiing-i;he position of lost ì:re.:rchesE[sewhere repcatecLy artd. imeg:alarly bral'rched. Ì'ain branchãs cylindríca]_;ter'inal brar,chlets usual!.y thread f-ilce but so:,'e =ay be flattene¿ ana leaf lil:ewÍth a pro".inent rid rib' .e.picrl braiichlets.ineur-ved.. Branches brai round .
blaC-rlers, sinEl¡. or in serieg, nrr' erous in aþu¡.rn, íjpar-e:: ai other se.?.sons.Receptacles arise in the a:ies of the ultirbte branchLets, cylindrical, spiny,d.otted. v¡ith conceptacJ-es .
Litto:al, ínl'ralittoral; epiliti:ic. Re¡tricted. to ::sef¡grn Ðngiand and v¿estpm
Irel-a.'¡.d.

kI-rd:æ : :5g::: : =*Ð ivn5
Thallus busiry, brown, to 2nr 10ng:. Tough leathery, flattened. fronds, distinctly zig-zagwith nu.'rerous regularl.y altc1¡rate bramches end.ing in a stalked elcingaie poa-lite
b1a'iders divid-ed trarlsve¡sel¡r-into 5 - 10 co:partr ents a;rd end.ing in a distinctte:i ii'lal spike. Prant arises fro- a conical or d.iscoid hol_dfest.
Reeeptacles ter:inal on ¡hort latera] bra'rchletsr lil<e the bladcìers in shapebut without corparti-ents and d.otted with conceptacles. Conceptectes h..;;;ñ;.dÍte.
T,ower littoral (rocks and pool;), infralittoral.

Ptate l1

A Pelvetia canallculata(A).
3 Cy-stoseira baccata, apicil a:,d" basal parts of frond(Ð.
C Ascophyllurr nod.osu;n¡ apical pert of fron,i with receptacles a.¡rci blaclders(C).
Ð" Halidrvs silictruosa, apical part of frond showing rãcepta.cl""-"|f,iT-äãä"¿g.
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ieLvet j,¡r cr,r¡. 1 icr r-l-',.ti,'-' (L l È,¡"¿¿æ
C1ive:ïeei1, irhalrÍ, 50 - 1!0rnn tâ,L1, 6 - fO r¡r, çÍd.e. Tot.3'll len.thery, flattened.
fronils òharil'.e.!-Led on one siile. Repeatedlyn sornetines iir:e.1.ularl¡'n f.'or}:ed,
Hol.clf,a.st erl irìoonËpicuous basal disc.
Recei¡tacies on the tig's of the bratrches r Jrellol'rish¡ an¿u1ar3-. vied.ge '-'rhaped

aricl lunp;" (conceptacì-e-.); coi:.ceÞtacies with ob.¡ioræ apica"l ;c:es, hei;:i'.:)ì.":r:o,iite.
0fte¡i forns a tiarrow but d.Ístinct zone above the bel-ts of F¿cus ancl AFco'rhl¡11-tB.
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Nal'e

S trebLone.A l::lerre
3. e:flfrtsrin
S. fasciculatun
S. helcpìroruïl
S . intes timr:r
5. para-riticurri
-î . s tílophorae
S. tenuis:.;imurn

End.odietyon inf er,, tans
Ì,' ikras yphar po J-¡,'s ípho:.ria.e
Ìf. porpþrae
Pha.eos troi'a pus tulosurr
Streblorena aequale
5, sphaeriau:1.
S. volubile
S.: zanarc'l-inii

Cor'ps oner a nicrospongium
C, sa-'-:icola
Iichos poraiigiur. chorclariae
Iie::ponera so1itariun,
)'icros pongiur. geJ-atj-nosum
Ir,i. globosur:
Protec tocerpus. s peci osus

ChiLione¡ia oc el-f aiu¿'r
C. reptars
Hecatonera h5.spanicun
II. li.eeÌtters rÐrnii
h. naculans
Ulonena rhi.zo¡;hom:ir

l.'yricner a aer id.ioicles
ì:to GOfü.nnåê
l.''. f::aS-nUSiÍ )
!tr" papii:-OSWr I'i ¿'þçat'"r-ru¿ '

V. po:ycladum
l' . s tran5l:.lans
PLerrroclaciia Laciis tris
S trepsitìrali¿ buf ihai iana

Ectocar;:r,s fas cicul::.tr¡s
E. silicul osus
Ie.ni¡rerioc olar tor.e:rtog o id.es
FilayeLla, littcralis
-q pongoneì1a to¡ entosu¡i,

3'eldrar:nia gJ.obif era
F" irregularis
F, lebelii
I. pariir,ae
F. si:-ple::
i(uetzingella batters ii
K. holmesii

Gifford.ia fe:'.es trata
G. granuiosa
G. hinc}',siae
G. nitchellae
t.cvata
G" sand.rriâ¡,;¡,
G" s ecu:id.a
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Acinetospora c=inita
Herponera valiantei
II. 'u'elutinun
Polytretus rei¡rbóld i.i
5 orocarpus i:icror: orrrs,

"7aernÍella 
1ucifr"rga

thoristocarpus tenelius
Clad.os tephus spongiosus
Sphaqelaria britanriica
S. radicans
S. ra,ceu¡oga

S, a:rti.ca
S. eirrosa
S " biPi.i¡i¿1¿
S. fusca
S. tribrioicies
S. caespitula

S. -olrrr.osa
S . pluligera
S. plur r.iirr
Hal,cptr::Ís f i-1. icina
H. s copei-r:ia

Girauclia s pìrac el-arioid es
Iia¡lcs1;ora ¡:icbosa
Is th; crl-ea s pil. -e:o-lì"ora.
Leblol'-rl ie.:- ia cì e'aû a
Petalo:ii¡. f il iforr is
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1l¿t ;_.r's ia i i::;l.,l1id
,: g t.ar--, å.::"1 a r:ac':l- iíorr.e
}ìs eud.olitl:oCer:- a extensu¡ä
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f{eLis13 cLevata
R. iiis cifor'is
R.. prrs iLla
Rr ,sf)o:!"Liioc¿r "1., ver.auc,lga
:i oraì:ion s i ¡',rr'j a-¡11;
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I\ncus vei;i-cuLosäs
F" s e..:'rai;tl's
il" sr;ir:-r.1i-s
iî. ';e.::inò-ieS
11. '-..i.s ricims jãsp il,¡iceps
!'. cl is tich'-r-s e s tr¡ Cis tich:"ls
f" c.is';Íchr¡s ssp eåeil'hltlìs

,'li-l-:t.l:-:l:a.ii:" Ê-;- r) ì.i.,: ta
i.": ir'.¡:'i¿, <iì tí'l;..:ta
l. ìr;.'1',9ï'li611s¿
ir ocì:r.:l-el:-,"e
Uc ù.:,\/V, lL-- .r"rr.¿

S r:cco:iriza iroi¡.s el:iíd.es

C."s 'l;os ei¡a f oe.-,icr":-1acec
C. h:;rílis
C. noriicsrrLis
¡t r---.êY ,-*ì .l'-
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