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r* Iffiûüffi¡gn'

$urthera Åu¡tralle ü¿s Long bc@ rsEo8nl¡€a[ at I
r6gLon ehsraetetlã6d'bY nil!ßercn¡s gflrcrra of ft¡calåst tûst

of tben mðemlc or larggty ro' lbesa coasts are rt ehsr

ühar¡ aay otlrer eoßPergbla part, of the $orld ln x¡æber qf

g€nara anô uruhr sf, spæ1as of ths ft¡calos. Iü 1r æt

surpTlsljlg tben thrt Ësry of tbcsc gtasra have bæB

thôto€l fræ uû3phe}ðgÍqsl anû an¡tmXcel vlerr polatt.

But no¡t ptgìrlo¿s shdlst h¡ve donc lfttLe ære tban gíve

tsilBê of the tr81t1 Ebasastor!,stLo¡ of ål'ffsrsnt 86c¡¿t

êlthffigl¡ regeat ttt¡åtcs (e.g. Srylor, fgtrg¡; X9k9U; 19f3¡i

tg*et €sbo!n,l9ht) have Þtffi tûr€ cæpr*lrmrXve. 16ore

1g übus a need for Ëstallsd and thorgtrgh stttüles af all
t&a ülgtlnctlve gcrtl¡srn åu¡t¡ellan genera of F¿celc¡ t sg|

of sÁ F8ntl spccl6s fs posslþle ln tbe lergcr gðü16!aç

Tblle tha aoaotgrplc or ¡nall'Gr gsn€ta sr€ fat'rly rFUf

&ns¡¡.r taxonmieally¡ the spseles of !.arger SGnenA susb ar

$fFþqpr+r HEI¡SIgÊ and $nnp*¡¡ptgt ere pûorly kn'srnt 8ß'l

no aûcqnate ¿eeoünt of, t$æ 1s aval'labLe.

xbl¡ s&¡aly rn¡ r¡de¡tsken to obtatn dets{loð

nolpbologlcsl, anatælsaf (Ed sTrero poostble qrtologlsell

lnforçatlø on the Ssttbsra Austral.lan fueales; aürt to

6;larlfrf efgl revt ae thnlr træøy. Íltê fottoûflsß tcble f
ssts 6¡rt ttrc acaepted, cle¡rifleatt.on (4.g, Frltrcho lglrfbl
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L9îAl of tãr SontJrott Àustünlf¡a gæosr of, fuælsr ad.

referenees to prerlæc rmtopleal re* are givæ fæ eaeh

g€rür ln æûsr to l¡rlls¿ta tùe prcøtü¡t süata ef þæleôga.

Ê11 tùr F¡srm snrtbsm &¡¡trtlÍsn gæera rrd spæf.cr

b¿vo bowt tmoett gnf,çfl * althougb tüua f,rm æly a

bffiræ!.e vtw¡nt¡È due to l"s* of aaterl¡l - oreqt
$¡AEg,. thls ßs$rt bae Þæ iloX.lbcratcfy æltt'cl
rlnçe the sa¡tl¡ern ån¡tm.ll.an cAocLer era Brob¡þly Ðlaal
of tùc Bsnlt fræ ¡n a¡ratætcal vtspolnt yat a¡¡Ê Tt¡y ü€ù
cs$i¡sd teræælcall¡r* !b* rosæt ¡apar of, læcrsf.W

lL}*', æ tbs tuþgwrs ffil¿¡gÈ¡tfi#t# ¡üsr tTre ned for
t&orwgh ðffclopenntat ad sætoûtl studlc¡ Ln tåL¡ gffiIltr

lhe follorlng gen€¡a hctt not bcsor twe¡tt g*td ln vicr
of, reont tüorougb anetmlcsl ¡tuillss m tbst- &ænlE,
torbola, lgtl8lr &¡¡r;lIÅûL (Haylor' 19tÐD; x9Í3a)'
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b.

etttful. u¡oil ts thlr sffif lns1t¡åça:

tl} Ël{trtê stereFd tmd tlrd ¡¡rüæleln mLnly fræ

tès aoastg oû s0*ttl åüstratla (qægr!¡co nrlanåt

Ey:ro Pæt¡gnla d nær eoÞe ) r ht tl'¡o frnm

otbs¡ loset!.tlss fs Tleüorla ûd lamnla*
(â) ËerìsrlüE aate*f.al tn tlra elsel eollsctloÈ of, tbe

Bapartasnü of sotry, Snlvsrcltt of, ldel¿t'ûO. ftll
ffi?*.€nenslve berþcrfi¡n eontel¡s ¡ largs rengp ef

o¡ræfuaens fr@ atlaust¡n¡tlan states ¡ ad lt ss
eæsiôe¡aô aôcwretc to glve a god maeÞt Ef,

tbe va¡l.atf.on tfttbln *pocles anü ( togttbæ $ttù

tbr lltoratule reEo¡ils) of, thelr dlstrl,hltloa.

otlrsr hs¡hrt¡ $!,11, ef cerr*e¡ bevc to h coû-

æltcd bofore a ts¡onæ1c aonogm.pb qf tb* Socrtbe¡a

lcrst¡*Lt¡ñ PT¡üfes ts flmll¡stl'
tho Beeut Ig¡üSn prølmsly pleoeê ïtt'h ËSæf,tn'

fn a soparete fsmj.ly d} thÊ Fr¡calee ¡ Ì¡a3 prcr*ü not to

þetr mg ts t&G fireales ht probuÏrr to the Hete¡o8æ+:rataü'

e!Ëct¡, lg üescrtb€û ad ðleguesail at ttre eu¡l of t,bl¡

g{ås&f¡



TT.

qrsipffi In eåR$$Ifqå¡&"

{a) S!trejlnI,q€r',.È" qt...tÀo. pl+sñtfîe4þl,fmu nf,-tbf, På¡rff¡Phv.tq' i

X¡ the proøent cenüury the knouledge sf no otber grest

Þt anü groTrp h¿l broadened norg rapt dly and rrlth nôr€ etart'ling

eï¡anges tbrn hes that of the algae' ålgal næencLah¡3g beglns

¡d.th tha ycar L?r}, rlren Llnnaeus røcognLsÊdt 1l' genora ¡ but

only fçrr of, bls ssao¡$a (ghf¡a' &û¡¡E', ELEÊ,r anatpsÍg8sr] sre

næ accepted as gentng of elgatr etd Çpll¡r¡¡fve hnc bosn rsduced

to a sfànyu tlrrorgh tJre propossd €onlerråtlen of Í¡;[þm¡
against SgpfglgÈ L. (Brlcqr¡Etr 193t. Papenf,nssr 195Û. 8llva¡

19tA). Botanlst¡, ln geaoral,¡ eêI6 esntent te arrange tIÐ

rpacles undor the elagslcaL gËnsla hçq{.r FrYe and Êgû{ffiå

unt1L $tachhsuso (1?95-1801) breke avêy frm tl¡s cl¡s8íe81 sfi-
tæ by lntrodueÍng thq u¡s of colour. E*par {L8OO) pnrbllahed

eolcared plates of aLgac wlthøt any speclaL amsngement atd

bls ro¡ks ïerg largely based on fragnentary speelnena" &fs gtve

tnpstus to hsson hrner (1908-1&19) nbea ËE1stor18

Ftrconsr narheü the eul.ulnatf.on of an e¡roch 1n ïh1cb a groat

varleüy of forur ursre es}}ed llreus r rritbout any firÈber

el*c,r1flcatlott. Surnerta uork le stlll a trearure of gmereL

S.8,, Cbnreh (1919)r leylor (LgY}r 1936) andt Pepenfi¡¡a l]glf,
hare traced ühe deveLopnent of tbs Classf.fleatlon of tha

Phaeophyta,



6"

!.nfomstlon anal 1s inðlapen¡LbLe. Up to thls perlodr 8Il th€

ctnngæ thst hed þ6en proposêû 1¿rere nade 5fr,þr upon Tsguct

r¡lìsêltaln or artlftgtsl prlncLPlst ot upoa loca} anð Lapo¡tset

Brterlã,I.
*ør lðeas affi. thoughte fol-Lotred the inaroastng

Êcc€ptanee of the Natura} $yetem of €laaslfLeatlon of, flaretlng

plants ¡ uhlch ras to flnally supersoôe the f.t¡naæ Syrüen.

P1ants for the flrst tlno rl€re grorrped ln subdlvlsf.ons and orders

ytl.leh clarÍ.fleû their natura]. afflnl.tlcs. thase coneeptr rfelG

app3.ld to parlne algae þ lauorrour (1S13) rho fémulsted a

nev schæo whlch not onJ-y segregated numerous g6noro, ht errargd

tham ln dlsttnct üatural 0rders, In fact he lald the founðatton

gtons ag ueLl as naklng a conslðc¡rb[c a(lvrnee ln the neu

elaeslftcatlon of the algao. Ee also used a bloehenlcaL eh¿raeter

(eolorr) ln part 1n the classlflcatlon of algae. ñe saparttd

übe orlÈer Florldåes f,rom the I\¡eacées a¡rd thc D!.ctyotéer' Sme

lnperfeeËlons ln bfg nø systgn ssre tbe lnelusf.on of &f¡ggllg¡l¿
under the F\rcaseeE and ÂgÊ!g;l& wlth llJgtyotéca n whlle $s$ÊrpcqÊcgll

uaa pleeed vlth the Ulvaeées.

G. tgardh (181?) aLso dld not reaeh prufeetlo¡ fn

elasstf,yLng alga€ on a eolo¡r bagls llke Lanourouxr and the fo¡ner

changeü tfre latterfs deslgnatlon of Fueacees to Fucsldeae to

lnclude alL the brosn aLgae, but he stlll placed tbe Dietyotéel

of tanouroux ulth the lllvoldeae. In 182L C. Âgardh lncludaê nost



7,

sf, thå þrorr¡ al8as und,er ths Ft¡coldeae, retatnlrg I4gIü&r

I,çm+nqF and $,frprtq.ra' C. ågarrüh ðlff,ereð fræ trsnonroux tn

the constltutlon of genera' tyngÞe (1819) ronovrng $t'ackhouset

Ismouroux a¡rd C. ågardh¡ drer* up hls oun system of cLasslfleatlo¡¡

rrhieb r*as purat y artlflclal and hsed only on loeal a¡rd se*nty

uaterlal. Brsyn and rd aLgae st1L1 sere conffsedr Dg,lg¡ûg¡;lt

plaeod next to Sfg¡¡S. and 4lvq aeEoclatêal rtt'b &eqlnfr{a. Bot¡r

(1828) contrLbnrted nnch to tha knov3.edge of tbe algae tnnt res-

trleted hlnself to tbe descrlptLon of genera and speeles.

Grevllls (L830) naðe a sllght advanee over hle eontemporarles and

predeeessors tn elgal eL*sslflce.tlon Èmt sttll retatnetl l¡lehtls,

anü f¡lgnbeggg tn the Fucoldeae whlch he used for tbe ft rst

tlae as an ordar. Prevlous autbüs aluays used, Ft¡aoldeae Ln e

broad ssaso ag Brovn el,gge' Flve out of hls elght oñterg

(Pncoldoae, Lanl.n¡rLoâ€¡ Sporoehnoldeaal Chordart.eaet altå

Dlctyoteae) are retatûGd stttt ln thetÅffiåIåltåt ***.
EartLlng (1830) rn etasstfylng the planü klngdæ u¡eð

hreaeeee as en orde¡ anð pLacd most of the brsvn algae r¡nder it.

Deealsne (r8\0r 18t12) and Harrry (1836t l8l+lt 18h9) rtre¡seü

Eore the natural relatlonshipe and they vecÈlfled nogt of tl¡c

otrlouser'ræþfthepast.XatTey(18\9)referreðtot'bebrem¡
algae as the sub class Þîelanospêtmeas or Fueales and recoglrlscð

sla otderg - f¡¡ssseåar Spo:'ochnaeeae¡ Lanlnarlaceae¡ Ðlctyotaeoae

Cborrtarlaeeae and Ectocarpacea(t e. theee uerê rotelned by
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J. ågar{b (181}8} anð þy nore reecnÈ algologlsts. Blonhêså

(f83ó) used Fucoldeas as ona of the reces of ålgaa¡ rhleh

Lncluðeô tJre broru algaoo Doea!.sne (18\2) etvt¿e¿ tt¡* þrosn

algae tnüo tuo famllles (1) ftreaceae snd (11) Sel6aseeac.

*fonüegne (f8\?¡ t8t+t) Llke Borïr restrlcted htn¡clf ts tha

ðoserlptlon of speclas anð genera and pLaesð them under tbe trtbe

Fueaceae. He transfer¡ed the genus LLehfnÊ to the LlshenE.

Endllehør (1836i l.8ll3) strEss€d more ttæ naturaL relatf.onrhtps

but sttlL retalnad Lenaneae under tbe slrb oldcr Fucaceae before

tbe fantLl.es Fucotdeae and Cystoeelæs.

Euets1ng (fAt+3¡ f8h9; 1860) s¡de a røarkablE advanae

Ln syetæatlc ¡ anatomleal and pbysf.ol'ogleal sorts ln

algae, bn¡t he hed pecullar 1dêag ulth regard to thelr eLasgLf,-

lcatlon and esüaþltshed nåny nelf genera sut of tbç old onAs.

Hle r¡o¡ks gÊvo a eonslôerable lapetus to ftrËure algologLsta. Ia

l8tr3 be astsbllshed f,our fanlLles (1) Fuceae (1t) Cyetoaelrsaet

(111) Sargaoeeae (1v) ¡IaLochloae¡ b¡t tn 1g\9 he aÞsorbsl
tro

ñdocbloae ln^$argsssossr though he aaüe mlst*keg he cortected

provf.mrs authors þ erclud{ ng Læaneae fræ tbe brwn algac.

l{odern pbycologlsts are hÍ.gl¡l,y tndebted to hlg contrLb¡üton to

tbe classlfleatlon of the elgae es a nbole.

$aegelL (ra¡+z) uade I very røe¡kah.Le contrlbutlon fs

tbe elasslfleatl.on of algae by lntroduclng bloehemlcal and

anrtoa!.cEl eharacters. Ëlc systeur vas largely bas€d on aplcal
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cd.Lr ard apleal. grovth, espeelalLy ln the faaillés G!¡antranclaalt

padtnæq and Pr¡ceae. In the Fucese t{aegell est'abLt'shd' t}¡e

ptesencs of a slngle apleal eeLL. Hts syst€m $es Lncæplett

bæaugo ho elhlnatad the lnportant grsrp l"aulnarlg¡ fræ tht

brsrn algeee but on the other b¡nd ha lntroôueed the eonceptt'on

of ptrylogGny ln algae" J. Ågardh (lstts) drEs up a eæplete

systmofallkngg¡algae.IIee¡tendedtbePbaeoptryceaeto
Lncl,uüe ? orders (aLao referued to Þy hln as fanllleg t¡ ee¡teln

pleees )a¡rd t¡re genera Yere arrangeÉ ln gerles frm Eg¡ggår¡u¿

to sargassun. Efs orderE of brorn aLgae are Et!'Ll- retalned wltb

elüereû elreuuscrlptlon. lhts arrang€nent of J'G' åge¡rflhr¡

eonctlhrtsg the basls ràf noðern el,ûsslfleaül0n.

rhe dlscoverLes of ssnrallty and al'ternatlon of generatlons

uas the start of our rmelerstandlng of llfe hlstorles aûong

algae. Fertlllsatlon 1n s¡e¡¡g r*as flrst obserrred by îlurt)et

(1851+) ühaugh the signlfleance of ssnrality was f,lrst eenslðerd

þr Decat¡na end Thuret (r8t+f), Thuret (18fl¡ r8ffa; 18t5b)t a¡nû

the tbeory of sexuallty uas el¿rlfled þ Thuret anð Bornet

(rszg) for th*¡oun and ::'d algae. straetxËeer (1897) oþsewod

ttre fuslou of agg and tperm mrclel' of E¡¡cl¡Ê- arÉ establlshoü thst

FucusuasdlpJ.old;thlgtraslatereonflmcdbtrFameranå
Hllllana (L896; 1898)r a¡ld by laraanouehl (f9CI9)' lenanouchl alro

aetaþl,lshsd thÊt nelosls oceuts durlng ths flrEt tso cllvl'slon¡

of,thenuele!.f.ntheoogonlea¡rdantherldla"
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In 1891 and L897 EJellnan revltrGd ln dctsfl thg

PhaeoptrycêBer and De Tonl (1895) publlshed the nost cmplete

systematle accor¡nt of tbe brorm aLgae. thE ¡rost eomplete vork

of tbe earþ l900ts ls that of ottnsnns (f$h¡ L922), 0ltmanns

(1899) sas verlr mrch lnfluenceð by !üaege}l and dfð couslðerable

researeh on the anatony and development of sweral general

of ¡Fr¡cacoena. Ee Lald Ðore emphaels on the nunber and the

shape of the apleeJ. eell¡ as vall gs the nunber of oggs

produceü ln each oogonlua. üLhanne modlfteð and enlerged on

Eaegelf.rs systeøo of elasslflcatLon. 0¡trber (1896) s&s ltt-
fluenceð þy OLt¡¡annghnA placd ðf¡¡¡n¡hg¡1 l.n tho Fueaceae,

Hlrtro*esna and SgtÞg¡|¡ Ln ühe Cyetosclraseae and excluded

Eckl,.onla fræ tha Fucacestr I's îougs (19¡.2) guggesteð tþet

a unlnueleol.ate type of nueLans $ts eher:acterLstlt of

Fucaeeae ard a granular type of nr¿cleus of thc Cystoselraceae.

' fylln (1917) rerlsed the el.åsslfleatton of Phaeophyc€a€t

based largely on the derclopent and ühe rn¡ejlear cyelca. lle

E¡tsbllshed flve orêerE, Phaeosporae. (Itu¡etr 18to) t
?Llopterlðales; Ðlctyotalos, LanlnÊrleLes and ft¡aa1es. Olfusang

1L922) plecod tbs Durvllleae and Fueac€ae unðer the ftrcaler¡

and fi¡rtbtr estaþLished lf grolrpa ln tbe ltrcacess (Ânonalaer

Fueo-åseophylleae¡ Lorlfome¡ and Cystoeeiro-$argasseae). In

tbs Anæa1ac he lncLuðed Ëe¡nn¡.t&, anô lbthsrF. Sebeffner

(1922) reeognlsed! ¡+ ordera f¡ the claEs Phaeos¡rorêêê¡
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Eetocaqntcs (lsoggpoüs ) r fæLnarlaS.es (ãoo¡¡)orss onLy) t

tnülert¡Leg (anglsogalorus) ane ftloptgrldales (oagamourl* In
tbe ele¡s GgeLoaporoaô bs tneluded tbs Frrealos end thf
DleÈyotales, Ee bascð hls cysteu cn the dEçelopent of rooapolst t

sÞerüs alrd thc nr¡nbcr of flegalla. laylor (1922) ln rælerlng

the brsrn algao, etateð tbat tf.n ell etassee pa.rt'he'nogøtecLs

and ofihcr klrss of, slxort eute l¡ ühe ltfe cycle æy be þreeent t

and nay be so etsr¿cterlstlg of, the ordlnary propagatlon of tbe

plant thst the funda¡¡ental type of alterlatlor¡ upon r¡hlch the

claeelflcatlon t's basgû nây b€ obgcuredü' Ee reeognlzotl tuo

orter¡þ Phaeosporales ard Cyelospolalos. The forøar lncludd

lso- snd a¡rlss-g&Eous fotrE¡. Ttre CyelosporaLes lneLuðed all
oogaoous groups and sho¡rd a rductlon f,rm a'rnotphologlcal to a

Bore cytologleal ¿Ltarnatlon of gencrattons. ãc rscognized t'h1ee

fan1llaa (ttre Dfetyotaecac¡ lamlnarlaeeEe ar¡tl Fueaaeao) tntbe

Gycløsporales.

Kyltrr (t933) estabüghað a nw syaten of eLasglfleatlon

of, tl¡e brosn algae dlvldlng then lnto tbrte classss -
Issger¡erat¿rsr lteterogenerataer aDô Cyclospor'€ao - and 12

ordatt* Xn ths CLasr lleterogeneratae Xylln establlsbeð tuo

sub€lssgts Eaplostlehlnoao a¡rd Polystlehlft6ag¡ f¡llnts
elasslfloatton oi the Pbaeophyta ls as follovs¡-
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I. Class fsogsnerett€. æ Ectocar¡nl,csr Spbeeelarlaler¡

Cuttr erLalec ¡ lllopterlðalcr ¡

rr. cr.ass Heterogeneratas.- 

otottotaleg'

(a) Sub tlass¡ Haplostiehln€ae , - thorrÍarlales¡ Sporoehnalls¡

anü De¡aarestlales,

{b) &tb Clacg¡ Polystlchlnee€ . - Pr¡neta¡faLes¡ Dl.etyo-

slpboneles, end lanln¡rlaLeE.

IIf. 6Lasg Cyclosporeac r - fusalgg.

ßyLln also eonsldcrod three naln types of deveLopûent -
Ðl,Etp:ola type I !¡tsln¡El¡, type and &¡g¡1 type and plaeed tha

three elasses r¡nder these types respeeüf.vely. IIls ryatem of

elasslfleatton has been aceoptcd by nost of the present ðay

algologlsts except Frltscn (19¡+3; 191il+; fg¡+fb¡ Lglz)

Papenfirse (,Lgrl, recognl.zeð alL the or{era of fyl1n tn¡t vl.thsttt

grouplng tbem lnüo the elasses and sube,lassEg.

Aoy (1938) suggested separatlon of ttra fueaceae a¡rd tbe

CystoselraceaË of ühe Fuaelas on the baels of retlculate
rn¡elsus and granular nuoleus resp€etivel.y. lbe elasslflcatlon

of the Fr¡eaLes adopted þ Frltach (fghÞ¡ Lglzt ls based on

0ttsamg $g22) a¡rd KJeU-Ean and svdeiltus (1909). Frltgcül

establlshed the fanlly Homoslracoae shlcb lncluded {p¡no{ÅFa

and l{othela. Sehuldtts (1938) claEslflsatlon of tbe FncaLos ls
bssaê on the posltlonn number of oogonla anl fota and ntmbsr of

apLcal Eells" It appears thet Sclmldt f,olLored Oltnanns and
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gmber. Schldt estebllshd the fanlly l{othetaeeae anå abrorbeð

the faslLy Gyøto¡olraccae rrlthln the $argass8,c8&8r Papæftas

tl9frallgtþ)folLovedKvl'lnts(1933)ayrtemofclasstfloatlæ
of, the Phaeophyto wltt¡ üt¡e elceptlon of the hnetartales rbleh

r6tra norged Yltt¡ the Dlsü;¡oslphonalea (Paponfus¡t l'9t+7)'

Âecorrllng to Frltseh (191+fþr Lgrã, and Papenfuss (I9tlei Lglr),

ths Fueales 1g cæposed of ? fanlLles; Papenfuss rocognls€s

Slotbelac€a€; instcad of Hor¡co¡ltacaae.

Bæent authorg have regarüed the raJo¡l g!õups of, aLgae

ss bc!.¡g of dlvlslonaL rankr sfd the brorn aLgaa ars aecorüngly

knorn as the Phaeopttyta* Papenftrse (f9t*6¡ 19Rþi f9f3bl has

proposedl tbe anötngs tPfiycophytaË for t'Ìre atgal dlvl"sloaç¡ trrt

Ln tt¡l¡ aeeount ühe nane Ph¿eophyta v111 bo used.

(b) thf dr stï{tqtf,o"¡.ald fF$rrrsaao ,oÊ Jfùå Fl$ilrlqF'

the FtreaLes are probebly the nnost advaneed g¡r$rp of t'þe

Phaeophyb andl also the most g'lttEly df.strlbuted. fbe speel'es

of Fucalos have reactred the hlgbest lwet of, norÞhol'ogleal ar¡d

anstomleel dlffelentlatlon bt¡t tbe orlgin of the group t¡ st't-Ll

verl¡r uneertalnr Tbls larga ordcr le partlerrlarly veLL

rêpres@tgd |n Paclfi,c anrl åustrall,an uaters* Hosü g€nera

are restrleted to a partlcnlar eLluatle zsnG * t.E. troptealt

uaru temperate, eold tenperate, and subantaretie (or subaretle)

though EglgsÍg¡g, oeeurs frm the troplcs luto eold teæperate
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rate3s. 8¡r¡¡s, and s¿fl4lt¡,¡d, ar6 comon fn northe¡u latltt¡ûcs

sht le ÊgXg¡SfilEB il eær pieuo¡s ln the troples anô the suþ-

troplcal reglons. $gg3,g3hg¡e ls ths largest genns of the

*ustralian trtrEales $hlIe Sge!|Å$e f*þUar"eterlstl" *ifu
ønbantarotle and eold tuperet€ S€rmt$r Eû¡EOS,II&, is the chlsf

æergent f,srn ln Åu¡trala¡laa ¡ratart.

cys toseira, e largle ge$us of fr¡caLes ls largely res-

ürleüed to tbe Forths¡n ñeml*phere; speclee of gJf&&nggjl¡3

are glso kno¡¿n frø the åraÞl&ü.8s8¡ a fæ fron AustralLa¡

a¡rd ons specler (C¡ wrrl.ea) fræ Souttl Åfrica (lss"Ber 19171"

þll}Ln{nLF, t¡ df.¡trlþutd ührough troplcal and teæperate

t€ea ¡ a€sar reachlng firrther sonüh thsn t'be Oape of tood Hope

e¡6 Frmantle¡ l{estem Australla (fr=tfÅSl.l¡,¿, Itarveyt 185t+) t

or fnrtlrer nortJr ttl8fi the Cblns Sea¡ oühen'rles Lt ls cmff'nsd

Èo the troplcs (tsartonr 1891). l1o spoelec occnp !.n the tlest

tfi[tss. Å fcs spegf.ês ocsu¡. l¡ t}ro In<ttan Secail' Cfiqeonhote,

anêg¡.&¡&l*nr*onoþpl.egener¡¡8rêsofarlmgrrnonlyfro¡atlre
Japanssa(Okarura1192?)¡vberenostcpeeleoofGgåt4!üSl¡JB

ocggtr In ,AusË¡alta tbts latter g6¡us 1r ropresented þ
C- ¡FfñlcFTVq throughout the coast of åusüralla' ElEAnEh&Llår I

dl¡ülneütve geuus of tho nortüern henlspholG¡ 1¡ a ulilely

dlstrtbllLed nsmÞ€r sf ttre Fuealcs on the ÀtLe¡rtlc shoror sf,

trmc¡le, Ieeland, the Faroee and &¡ropo frm ilæu8y to $paln

(tlamey, 18T1¡ De lsn1r 189f¡ Eaytr'orr 19ft)'
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EgÈyptra saneT{,cnrlata ls a coüon Europaen fonn trblle

P- fest*ELFfdL ocçurs 81ong thE Sortb Paclfle Coast of Anerlea

frqm Coas Ba]rr oregon, to Loser Cellf,orala (flltlanr 193?)"

SÉitggllg!åL¡" and ügflg3gnbEÊgå are dÍstrlbnrtod oa tlre

florth Faclftc Coast of ånerlca.

ågaÊ¡'trv].lun 1* eormonly dlEtrlbuted aLong the Sortü

åtla¡rtlc coast of &uope and tnerlee (fllôsrr 193?). 3,fe¡,fCg&b

ls freqlenü on the Åtlantle shores of Egrope anð alsc on the

seuth rast Gorner of Cape P¡ovlnce (Stephensoü¡ 19t+?i Isaae¡

19tt), lhLs genus is ono of the exceptlons anong t'be Fucalec

ln possesslng a perernial creeplng rhiaene shlch adlrereg to tbe

rack þr aeans of small ðlsks (Isese t L9l6), lhe gengs

tslf,r4Icarbstg 1g endæle ln South åfrLca r ein tho eoast of ths

South Seaüern corner of the Gape Province (1s8*E, ft¡+z¡ Lalng,

fgtrl¡ $tephenson¡ 19lrf). Ëgg,g¡þtñg. oecurs la tlre Hedl'tteranoea

êea; along ttre eaet co*st of Afrleer tlsaac , Lg56i 19t?) ad

a].so qû the ¡rast coasü of ïlostern Australla.

êüf¡al;lgt¡å (= åxtllarla Gnrb*) Stlve (19t9) ls nono-

typi.ca.l frgû the South l¡fest of Cape Provtnce r $outlr Âfrlca I

(Stepbensonr 19117).

åpVqtå*¡ a Red See gemne¡ poss€sses a prostrate

flLattæ6d rhlzcme, and Laeks alrbleðders ($ehlff,rncr, 193b)'

In the Southern Henlsp'trqra the Fucales rsech an ettenslre
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dsve}opmÈ and dlvorse dlstlnatlvc genore oceur especlally ln
Australla sûå Hes Zealand. $et¡g$ggcg$¡ $ggtglh&Iåg,r

Phvllqpporn r ÊggÞg¡1åI Sg¡¡gglg¡É¡¡n anct l{¡¡¡;lnf[ÊÊgå, are enûlnle

to Augtrallan uaters '¡hile ff¡'Foîhvltur IÊ8,ÊEþt¡Ig;l& and

4$rqlnarrerþ¡ are endemle to !{en Zealand. ËglBg$.¡.fer $I$.Ëg$åtrIÊ'r

sfril ll3bg,nh,gn*tnbeblt åustralaglan r¡atetg. IÞ'n¡f 11 ea nftatfiFua

ls gnüæLc ln Australf.an uaters and ts ðletr1bü.tod f,ræ Robe
rn

Scn¡th *ust¡alla to Par¡bula, Fev South tlal'es aud^Tasania. A.

¡gff¿ggå ls €ndenlc to Seu Zealanû. P-'$nta¡ctl,ça la dlstrl'buüed

from thlle to Capc Eola¡ Falklanil ltLands¡ Kerguelen fslande¡

Cbattran Islands ¡ Aueklard anô Garnpbell IElands and Sæ Zealancl¡

(Skott¡bergr LgA?i 19111). &ls marlne gprmbrhss also been re-

eordeü ln drtft in rasmanla anü soutb wes$^ru"r€]lrr"t"aüa (Hoore

snå Crlbb, 195?), arxl fragments recordcd frø Xangaroo Islarrd

(smarsLef r 19fg ).
Sre åustralasLaa regl.on 1¡ also the chlef centre of

certaln gro{rps of Ê*Iæ¡E¡ne Subgenug EÞ&l¡.g[ELShIe ls nostly

couflneð to Âurtral,la anü lasnsnla alt*toUh tvo 'spælss are

lcrom fræ urtslåo åustralla¡ one fræ the Canar'¡¡ Islends and

one frm Japan (Hæersteyr 195tù). he s¡nc!.ee ontyr $t

g¡X¡¡¡C$gS& ls reeordeå frcp t{es Zæland (tt#auerr 19t+7). Íhå

cubgenus Añthronhfcufi !a largely confLned to tbo so¡ttrcrn part

of åustretia and lasn¿nlai hiu spectel (S* betq¡ophvl4uq and
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S- Iffrgl.,folLnn) a¡e f,ounü ln $outh åfrlca arlð Ë*-gd¡ih;Þ.
sub

a¡rd $-, lse.ÊTtltolfl¡+ !n fier Zealand. Íbs ¡nost typleaL¡gêtttlc¡

&¡¡g¡ge¡S¡¡, 1¡ of rorlü rslde dlstrlbutlon 1n r¡a3rar uators. Ítrc

floatlag s¡¡g4åf,t¡B-(fln RetaTs and s.. þvgtr{':r) of ths sargas¡o

$e¿s of tlre Atl.antle belongc to thls subgenus' Sms spoelel

are knovn fron Souttrer'n AustraLla and one spoeles ¡ W
1g recorded frø Fæ Zaaland"

Ageo¡eLea ana cyÈtdphqpre are eharacterlstla of t'he

Ant¿retle and übe $ubantaretie regf"on (Skottsbsrgr 1907).

îlre h¡ealss uost!.y gror attached to roeks of the lnte¡'-

ttilal Eont or Just belw¡ h¡t sæe lnhablt the deeper 1æsL8 ol

ln a vory fss eases are free flLoatlng (@ L. anð

$r_hytrL- J. Ag. ln the $atgssso Sea.). Intertldal species 8¡e

rare!.y up tü L eetre ln length tnrt sg¡n€ speeies g1-r6rylng bEl6l3

}æ vater Level reacb up to f neüree ol tsore 1n lemgth (e.9.

Þ¡xg;lLlg,).
l{onerslay and' Eönsnds (rg5s) and l{æersrer $9f9 } heve

usod varlous specler of f¿¡.tOlbg¡Ê ln Southern åustralf.a and

FqTTALJ-ea ¡qtÊtonllll !n Tasnanla 1n deflnlng the upper llsLt of

the sublltts¡al Eone. The Fueales ale a group utrleh ls varlously

adepteü to alr êxposrre. In the eold nortbern benlsphere tlbey

are largeJ.y an lntertLdaL group, ht ln Souüh Australla only

onê sp€eLss 1e essentlally lntertldaL - @
($mersley, Lgrgr. Swera} Fuea}es ln l{ev Zealand are loret
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Llttorat seSr B'rq{l1fìF açteFctLcer D¡-El,l¡ûüg,t XtJtþsPþore

chrmðrgpfîg]J-a vâ3. 8õ¡lg&r Êvstonhorfl , fionllgf,Êr S¡--eSglÂX;i& antl

Gr.r, r¡htr]-lup qflisphstlocemÏ4 (Wæerel'€ryt Lgrg)' In tbe rosth-

orn hslephe3¡ &teus agt PgLggELe a¡e L!ûportant lüttoral speelea

þrnt tbege gonere are unh,toun 1n the southern trøllspbero'

&fisneroDhyçuF and Eglggblgpt¡$. are llttoral' specles of

tbe Hortb Paclfle Coasts. Iñ tha troplcal ar¡d subtropical

reglons of ühe rorld sglgû¡g¡¡B,ls the nosü lmportant aLga ln

ttre upper subLlttoral (l,læersl øy, fg59 ) ur¡t lt ls arso cotl-

splcuane at and belflt the top of the sìrbllttora1 reglon of the

Íâln-temperate eoasts of the gouthern trernlsphêi€r

XbgllgslglÊ, ls an uppêr subLlttoral' aLga and is do¡slnant

on rcnrgh eoasts ln Nes Sg|¡th Wsles (Høersleyr 1959)" gfgfg-

@r lle,Eg&A&Lg.LLg and ågnilg,Þ¡¡I$te aro eotsnoü ln

the upper gubllttoral but generally not donlnant ln thl¡ uons

ln Fery Zealerid. ÊgElglbg,Lþ-an $ellgggg$¡¡g' are suhLlttoralt

and usy oeeur 1n rock poola¡ Fgcales are not eonsplcuour ln

tbe $outh Àfrlcsn Lover 11üüoraL, except E;Lifi¡Igåtll and

@
gåg¡Aühn;Ll¿ grtus on the rougb shores n€al the lor¡er 11m11

of the Llttoral uons¡ often erposd only at the losegt sprlng

tlðes (Glbbr L93?; llaYlor¡ 19tI).

å¡¡.f¡¡f.fe$* sfft"þf 51, lÅhabitr ühe sublii;tora!' zone

of tfro soulh sest of Afrlea. fhe Fucales are ttnrs a rlde*preeå

groupr eonmon to nost shores of, the ¡rorLð'
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(a) fþF-th¡ll.uE strtratq$l$q tþç rr4cer.Fs,.

ftre th¿11,1 of tt¡e FueaLeg are díf,ferentlated lnts
holdfast, stf.pe, axls and b,ranehes or segments. lhe axes or

þranchcs gror by means of an aplcal celL, ïlth the exeeptlon of
Ðnfyållg¡, rhere gronth ls dlffuse. In S¡¿Cf¡år EÊ¡gÊËgnþggg!.r

Pelvetle¡ Pqlyetlo¡glq,r X{ ohoohoFar Ê*Iggg¿g€Eg¡[r &!¡g;[lggr
PhvJroeoorr end gvrrç4eg¡uan the receptaeleg are rnetamorphosed

vegetatlve segnents or laterals. ID Horrposlre, the vesleles

bear the concoptaoles ln tba sutrfesê. In the S*rgassaeeae the

reeepüaeLes are spocl.allzed organs. In EggÞg¡lÂ the vegetatlve

varty lsavog beeæe fertlle and tbe eonEeptaeles are borne on

übe udsr sutface þf the Leavee.

(1) thr aÉcatr;g¡rmr.tþ¡

åplcal. grurth ln the Fucales vas flrst recognlsd bry

l{aogetl (18¡+7) uho separatedl tbe Chantranslaa (rd algae)

Padlneee and Fuecae Þy the pressnce of an apteal eelL. Later
Kny (18?2) and BostaflnskL l1.9tíi 18?8) tnvestlgateê aplcal
grsrtb fn Fr+cn+ and Higaptha].l.¡ respectf.vell. Oltnanns (L889)

nsde use Ef thelr uork Ln hl¡ elesslflsatlon of the Fircales

(s lh¡eaeeen) and also eontrlb-uted ta the histoJ.ogy and the

eytology of the Fucales. Gn¡ber (t,896) er¡d Schmldt (1938),

lnfluemed b5r the prevlous workers¡ cLassifled the Pucalor m

the presenco or absence of the aplcal ceLl.



ã9"

the apteal eells are slt¡rsted at the basE of the funnel-
ah*paü or flask-ahepd aplcal depression, pråteetd þ nuctl.age,

fhe gonera of the Fueace&€ posscss ¡rsldd apleal cellf ln
¡rhLch segnentatlon oesurs longltudtnally at tha l"ateral faces

S transversely at ühe bsge. The lateral segnrents dlvlde
transversely to foru ross of ceLLa, tïre uppûrÌ¡ost of rshleh

elongate and fora the mertstodern. the louer eells eontrlbnte

to the corte¡. fhe basal segmant ¡ eut off from the epf.eal

cell¡ dfvldes t¡aneversely and Longltudlnally to hrltd up the

neêulla.

8arly'. dlf,ferentlatlon of tlre nerigtod€rnrthe eortex and

tibe nedulla occurs næ! the apleal reglon. At tbe enbrlyo stage¡

ln the Fueacæe¡ the apical, eeIl ls 3-sldeð (HlenÏmrg¡ 1931r

Frltscbr tgtrfbi Lglz; t{oodsortbr L888¡ Oltaannsr 1889;

Rostaflnshl¡ L8?6¿ Subrahraanyan , L9r6) a¡ra 1s replaeeü by a
¡r-sldçd apical eall at the aêult sÈage. tsaksr (195û) anð Haes

(1956) descrlbe a 3-slded apieal celI et thc sdult stage of S¡c¡l¡.

v.q$;t-ç¡¡loñus Lr var. smFfqldçÂ Cotton whleh grovs ln sglt marsho¡'

Beker and Bohllng (1916) suggest thc posef.bllfty that È,t¡e fer'-

tll.laed êggs are east up onto the sbore into a uone unfavoumbla

for noruaL gror¡th and, developmeat. llnder these coadlttons plants

groï slouly¡ retaLnf.ng Juvenlle stnrctures ( such as 3 std€ü apf.Eal

eellg) anô nevor reach nsturLty nor do they fo¡m reprroductlve
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ce118r ths dtatlnctlve tt*eldaó aplcal eell has bt€û

Lrrrestfgated ln fglgå!¡ê (f¡yr f87f; Oltaawrsr 1889; Eoltzt

1903r : l{oore¡ 1928; subrahnanyan, L9fr}ç åæg¡ûSttE (Frttsù,
fpl*fb¡ L9521 , 4J,nhan4sra , ( Cnrbor r 1896; Eelne I 193â ) I

Scl,roqpqFurr Ëg$gtè*LL& arrd FhyL]"osaorlr (Gnrbsrr t896). thls
&f,l.nlto ¡r-stdsd aplcal celJarlses frm the 3-slr;ed. aplcal cell
of the enbryo by Longltudlnal dLvlslon (Frltsehrfghfb¡ Lgr"Zt

I{lenþnrrg, L}Z?i oltmannsr 1889). Tbc lr-slded apfeat eell n*¡r

dlffer ln shepe or tn sognentatton ln Longf.tudln¿1 seetioag tnrt

1ü ls aluays reetangular !.n transverse seetlotrBr In
Pel,vptt¡},, çn$a}1crll¿t+ ($ubrahlaanyan, 1956) anô ln 4fn\n¡þm
(uttetrell, 191+1r ilaylor, 1951þ), the apteal cell¡ appaar to Þü

J-sldeû ln longl.turttnal sectlons. Frltscb (19r+Þ i Lgl?'t

descrlbes the segnentatton ln P¡.LggEi& and ln "f,seouhvllur ar bø1ng

less regular.

In äggg¡;l¡g,, the only ge¡us of the ltonmosltaeaae, thc

apleaS. groryth la lnltlated þ a gro{lp of t¡ ( rarely 3) apleal

eells (tnrber, 1896; 0sÞornr 19I+8¿ Schldtr 1938).

In EU¡fTjBla¡ grwth 1g dlffusc (Êrabendoerferr 188f¡

GrSber, 1896. Frltsclrr fgbfb; L9fis traylor¡ lgltgbr schtått
1938 ).

3t¡q generc of tlle }llnsnthallaeeae¡ Oystoselraeeae ad
Sargassacoao poss€ss 3-sidcd aplca1 cells - bÍeonYex La
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løtgtäidf.nal $aetLols snù trlangalar ln transvstss rætloarl
Shese api.oaL ceLl¡ ronaln 3-s1ê€d througheut the Ltfa of the

plant. lhe srgnants of tJ¡e apteal eo31 ere euü off f¡æ the

three facsg Þy antlclinal d.lvlslons, glvlng rt¡o to eurved rorr
of E fæ eel-18 aacù. the uppe¡aost eelL of æcb sogreaü lægthtnc
rapldþ and dlvlðes anttcll.nallY to fom the ucrlstod,srn. 31rs

lssemost aejll of each segnent broadens and dlvtdes perlcllnslly
' anô entlcllnally to fs¡n the usüullary tLssuee. lb¿ atddl'a

celt.s of tt¡e prtnery seguentsr eut of,f fron tba aplcel ee1l,
åf.vlde antfel,lnally as rell as perlellnally; eontrlh¡tlng to tþc

corüaÍ. llm presence of, a 3*sldd, aplcal cell ¡ apl.cal. grqrth d
the segmenteüloer of, the apleal cel.l bas been f.nvsstf€¡rüsü la
flqrggpsryt (Hangteen, 1892, &urtze, 1881¡ Oltm¡mrs¡ 188p¡ g6rnlrg

1876¡ $lssns, fS6)r Ë&llf,IgÊ (Frlüschr 19¡r5el LgfPl

ßnrber, f8961 ttenstccn , LB94 Olüams¡ 1889¡ Bel*e, 18?6)r

tltmnübnjttn ( ãcylorr tgflr êLt¡¡annsr 1889r Roatefl,nekl¡

L8?6ç fhret a¡rd Bonnet, 18?8¡ S111or 1910)¡ Fvstoççl"Tg
(Þareorrr 191*X.ç Tallanter 1.883)r ûg¡IgpELLg, (st&ses¡ 188!9

ÊnrÞer, f896,1 Dejlf , 1939ar Ðauson, 1910) r @
(Saylorr f953b), &¡IÞl¡&Ule (Barüon n 1891 ) ¡ Btñr$raTLe-ÈBber¡tü¡rnql

{Reosr 1933)r and 4Ff,!¡rcsFþ¡îF qariq+erq (r 4Lrnln+¡ra,lE¡rvt¡at¡
tralng, 191ü ).
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tho nature Etnrcüure of the ühalLus of the Fucal.es ls

derlved frc¡n the apleal sells. lhree dfstlnettve tlssues -
the aerlstodenn¡ the corte: ar¡d the neduLla - oeeur ln alL

parts of the thalLus. fhese È!.ssues have been studled ln

llrrrbl nF î{ F (Bartonr1.891 ) , ålpþe¡&g$ r ( Bsrton , t893t Reinke¡

18?6ç He!.ne r 19321 !{ttche1L r 19tf1; sayLor, 19trc) r ÍlÊSc¡$t&,
(Doðe1-port¡ f88fr Bslr¡ke t L875s 1&?6) r &¡cIg. (Hiekr 1885ç

l{ooôuortb¡ 18&81 0ttnnanns r LB89 f Nlsuhrg r 188f¡ f 923r Belnke ¡

L8?6t Sansteenr ,1892f thuret and Bornet, 18f81 Lo louze¡ 1?12f

soss , 19tl8j 19to ) r El¡¡uf&glLg, (Rostafinskl r LS76¡ olhanns ,

1889ç HllLer 19L01 l{aylor t LgTL)r Þåû¡¡ne¡lf (Le Íouse¡ 1912ç

Selrlrc, 18?61 Rees, 1933)r @ (Islng, l.9lr1)r

Eg¡¡g¡f1 (Tlu¡ret and Bortretr 1878ç ñansteenr 1892; llenekel¡ 19121

Soltsr 19031 Le louze ¡ LgL2t t{olrsr 1928; 0ltmanns, 18891

Subraha¡üan , Lgr6)r S*¡t¡¡lne¡þUt¿ (lrayl-orr 19t3b)r $g¡gafig,

Eansteen¡ L8!21 0}ümenas, 1889r Betnker 18?6f $lnonsr 19Oó)t

EeItd¡E1 (Doubtn 19281 FrLtgehr l9kfar Glbb, 1937r Le louzet

L9L2j BeLnke , L8?6)¡ &qr:apstra (!{olletr L88tç Oabornr 191r8)t

ùugllfm (Ilaytor, 19\gb; r9f3al l'lhl.ttlns¡ 1893]r EbglLne¡s¡È

(l$tt}!ans, 1923)I AqçpnbvlrFa (Le TouzeI 1912¡ Oltnannsr 188$¡

Rsinke, L8?6), Sggs¡be¡e. (Smltb, 1893), sqlrocaccme (sn1tþ, 1t93),
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In deserlpÈlons of ths stn¡eture of tbe thalLug dlfferent

teminology hac been ued bf dlffcrent aut'bors.

tselnke (1S76) states that the thatLug of the Fucales ls
cæposed of epldersls ¡ eortex and. sreduLLa and elescrXbes the

oûeurtenoe of bfphaE ( swretl"øes nls*en for intereellular spseêt )

l¡ the older parüs of, the ülnllus of, Sflrsñqfur,þpTganl¡F. A

nidðLe le¡Êella ls present ln the ee1l t¡all of all tlhe speclee

shrûled by RelrÈe exeept @ nblch slso lackr

pores. ßostaftnskl (1S?6) uses the temt raus$€fi.nAe" a*

"fnnSfnAeil for the eortleal tlssuen lnstaad of epLdennlg of

prevlous autho¡s. Boser (1S8O) us6c slinltlng tlssuer (aueser

rlnde of Rsstaflaskl) antl eorùleaL üÍssuç (lnneriÍ.nde of

Bostaf,Lnskl ) ln deserlbtne tbo d,evel.opent of tbo coneøptaele

of tbe Fueales. In descrtÞLng Eç¡llosttqr MoLlet (L88O) anC

Osbortr (19\S) foüos tbe te¡ns used by Bouer øncèpt thst Osbot?

refers to the meðålla lnstead of the ncentral pttt" of tbe

thllug" Plt conncetlon¡ a¡rd lauallae ere descrlbail la tþ
cortlcal and the nsrltrLlary ceLls of ü0¡80$l¡¿ (ssbornr 191É).

Sbe also dese¡lbes tlre presenee of, t¡yph¿e €Ìsong the lnner

cortlcal celLa and, the nedullerìf cells. I¿te¡al conr¡eetf.on¡ la

tha neüullary eellr have beon obso¡ved (l{oll,,tr t88O¡ Oaborat

lgll8). fhe tfssues 1n Sarsês+rrn, (Hansteonr 18921 $lnons¡ 196)r

&rcnr, (Bansteen, L892)r Slne¡rt&s];l& (wttter 1910]r ElÊr¡ge&Ltu

(Reesr 19t3)r êüd Finhrpohpq|, (!4ltcheLl.¡ 191ü) are telî6ü
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the ag&lJ.atory aysüsa, the süorage syatem and the eonduetlng

rystæ acaordtng to tbalr frnctLon. tho outerqEst layer le th€

asslmllaüory systen u¡hlch poss€sste dcnse ehræatophores arÉ the

cells are merlste¡natte. Xn the perlpheraL eellr radf.aL

dLvlslon ls folloued by tangentlaL dtvlslon, touards thef.r

bases. lhe storagø systeü conprtses aany cell"s botwesn the

aesf¡allatory systm erd the conúuetlng systena, I1rs conductfag

systern consists of long eells of snaLL dlaaete¡ ard ulth obllque

end ¡ralLs, $anstssn beJ.leves ùhat those eeLls f,trnetlon as siwo
trrÞes and the cells of the threo systems eomrnf,eate by poresr

tn¡t he ls not eertatn vbether protoplasnlc straqds contLnue

through tho poros ln Fuçus, S3tg*ü:fg and Êg¡ggg5¡¡EÊ He obserr¡d

fucogsn for the ftrst tlne fn 1892 a¡¡d consldereô lt as a

product of photosyntheets (1900). In S4TsaSFrp scalsrlf,orril

ühtckqrlngs ocsut on ths ualL¡ of nodullartrr cells (Hangteen, 1892)

Barton (1893) and $elne (Lg3a) referrd to the perlpheral.

celle, the parencftyna and ühe ceüüral strãnü 1n the stn¡ehlre of

&¡bo¡hgeer but l{ay],or (19tt) prefer* Ëo use the torns nerl,¡toden

eorte¡ anû aedulla respeetlvely. !{ltehelL (19t*) degcrlbes the

bypbae uhlsh are almndant la the medulla (¡ the eoduetLng

syrtæ) of the Loner tharlus. lhoy are brancheô or unbrancbeü,

rstslfylng anongst the prlnary ceLls of tbe nedutrla.
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In PpTf*tleJÊstå81'.EËqlthreÊ tt'ssuts + fJss eplåcrul*r

eortd and ¡tth or eentral eryllndor r (ãolt'sr 19O3.

t{oote,19e8). In thls epcefee the opldtrnls !s consldereü ¡s

assls¿Laülve¡ protect!.vc anû nerlrt&*tler emtalnlng dsnse

ebfmAtopbe¡lss+ ånsstffitsst and p!.t, foræaülonf 
'oceür ln üha

csrt¡il ¡¡{ tb plth (Ilolf,¡¡ 1903). Lase[Lae al.so oegur' 1n

thLs spøctes (Hoore , 19â8). &¡teral eonn*etl'tllls¡ anü the

eytspLeg8lc eøneetlons psss tbrEtrglr tho porcs. $r¡*rac *re

ûæfln€d to the holdfast ltn P,' fa$trql$tq tEoore' 19â8)'

llacllags occtrrs tårougburt ths thaLl,us of @
In {,ar¡nseup fltic+rululn the three tt-ssues a3e merl-gtæ*

etla nêar tbo apf.eal reglon and the epldorual eell's ret¡l'n

üheL¡' ectlvlty lndsflnttely ($fnonsr 1906)' In tbe conûncË'ng

sy¡ten lnner tbtn-trall€il asüf outer thlon-***lad eelle oseur

uhere the lettef e:,å rupportlng as we]'l as eonürlettng tn

f\rnctlon antt the n!êd[o lanelLa 1r preeont betwson thc cellr

ln tbc tlsraes of &. ftåruemlntrp (St:øonur 1906) Bat"ühe

(LS?6) êescrlbee rhlaolds ln the boldftst anü lnt¡acetl'túar

ftlanenta (r byphao) la ths older parts of Sr hrlf¡aw4'

ft $l¡ltfÊhel'ì,¿ lpfea, the assf¡nlLattng syrtem la cmposod

sf a¡ or¡ta¡ aon6 of asslallettng eelLs and lnner zone of

aæbanleal cellt ocsuri tþs letter a}ço fir¡retlonr.ng aS

etorage eeLLs (U|}ter 191û1" Haylor {19t¿) Csserlber b
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!Ëgl"æ* *r tbe uerlttodæu¡ tùc l,mef eort€ür of, thtn

r¡¿ltô E*l[L¡ t tho large t'htck rellaü cell¡ rnd tbt Bsð-

ullerl¡ cells. Eoth SlLL* ad naylor ôc¡€ttbs ths ûcffiffgne*

of, pl,t forn¿tLo¡ r Leæcll¡ anü tåo pæ*€Bså of, bf¡hga ln tba

eertLeal eüô tho s*rrllary celb"
B¡or {19331 êe¡crfbts r¡df,r1 cænleatloa qf pore¡ tn

the Eodwtlag #yrt€6 s$rü ætgestû tbe secr¡¡tlrrsü¡ûr o,f proto,-

plrwfe cæacetlour üu¿ to tå3 lste!î"l eætrasülon¡ of ttùr fuoto-
glr^m. She alsa'iüalerfÞs *epteto¡þtrph¡er Íb.foh bosær no$t

Þr¡aeMr nlühâ8*r tn t&P attasbf,ng d,!.ec.

(¡¡.t.o. )



] Chr¡roh (fgZO) suggests aa desor!.ptçe terçs for tbe

thal,l.r¡s struature, tho pertpheral layerr the sortex and'

the nedr¡lla" Hts te¡Blnolgr agrêea wlth that of, &aasteen

andfllle, th¡¡rsh states thåt (f ) eells of, the perlpheral

layer æntatn &nee gùtOr.opLaets anð are usrfateaatlot
(lX)ttre. oortlcal eeLls oontsln fewre eh}oroBlastsn the

nerlatcsattc ectlvütles of the osrtloaL eel.ls are neðuseå,

snó tbeea eclls e4palå nore affor{lng more rooa for the

storage of photoe¡rnthetlo proðuets (ffl) tÞe nedr¡.114

contalns no clLoroplaste anð the aeitllary aelle ito not

dlvlde but !"neæas€ to :1ar8e dtlnenslons.llr€y fwtttlon as

oondnctlon, on etorege cellen or brEak down to be flLled'

wlth muolLage fluldlrcr Êût as neahsnLoal er4rport for tho

¡rlant* lfbey elongate 8o!¡@ ln length.
Doubt (1928) ôescribes the oeeurrenGe of pr€toplaa-

mle eonneettors, lamelLae and sleve plates tn &låÊËgg,

Slglgg.$t¡e also obsrsïìÊt þ¡lhae ln the nldrlb and ¡eslelee.

Srltsch (f945a) ð,eeortbee the me¡rlstde¡!'¡¡tr the cortcxt
the outer medulla arlð fu,mer medr¡lla ln Hr Ê1l$91¡pqå' where

eeLL walls are thlek, lanel"late enü p!.tted,' H¡rybae oaer¡r tn.'

ln the basal parta of the PJ.ant

lhe flrn ad.herense of the protopLest to the traneveree

waLLs ln BLfr¡rearla (Reea rf953), Åsooplurlhp (ttiek, Iss5)'

anå Fucus ( lllckrIS$5 )rsuggests an &-cproåch tr: the slet€

tube.
( p.t.o)
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H+E¡qr4q;FlslÎe (Delf, L9Ðb) tbe slevs üube appeårenee 1¡ greatly

atrengtbsnod Þ tbe preoüeo of lergc Eallus pads on tàs

transverss and lateral mllg.
In ¡ Latng (19tü) ðosertbes the

nsdr¡Llar? tlssues as eæpact grlthout seconctary flLaments tn¡t

bavlng lnËerveavlng f$anents whLeb develop froa the eortleal ec

reLl ag frm tbe nedr¡llar? çeI18. Sho aleo re¡nrts ütre presmû3

of beaåcü stnrcfirse¡ Êeãorc tüs t¡anwerss ralls of the eeltultaff

fllanants, resæbLfag a yøuag calIus. Íh-tttln6 (fS93) ðescrlþa¡

¡ aortlest åntt a nadurlaty portion fn Þrxx;lÅl¡¡ (' $*¡mnheüg)

n$tgtq¡ry nbere the forner ls a çoml¡¿et nsss of, parallsl ro$s ot

cel"le Þscoanlüg broader ard looeer togards tbe ¡nadullsry portlon

ïblgh lC nade up of, f,llaomüs anestmoelng anü brsnehlng fn

cúety dlreetLon. Hcylor (19\gbi 19t3s) ðescrlbe¡ tho nerlsüoüÊrll

t&e corter enü the ngèulla ln @ and Er-Sl.lâIe.

Srruerctrç Lc¡r¡gt tadin¡"t and gouts borl¡ont¿'t hgrpbae sre produed as

outgravths fr@ thc eortfear and medullary cells ¡¡ Engt¡¡gs"

Sellulosa ls present tï¡roughont the 1¡alls of, tbe byphae al1l ln

tbe uslLs of sûüûs of the aedutlaqy and eo¡üleal Ee}ls (Baylor

I9t+9b).

lhrce layep of È1ssu€8 - f,t¡6 eptûerwls t the corüer and

eentraL portlæ $e1rococct¡s (SBfer 1893)-
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(3) I?¡Ê.r'Fcq¡rf¿e1er,.

LLke vegêtatlve aplaes the reeeptaeles aIEo grow by

Eeans of a slngle Ìpslded or J-sl6ed ap1cal eell. 1T¡e dwelop-
nent and segnentatton of the apf,cal eeIL of the reeeptaele b¿¡

been studie'd ln Fqeuq veslcr¡Ioaus (Bover, 188CI)r G¿tnglb&L¡g,

fJ,€rsrosuF (Dawson, lg\0) r S¡¡þlna&!Ê, (tìa¡ton, l8llç BLæqulet,

19t+t) r @ (I{aylor, 1951 ), Cg¡¡nqFhylr¡¡rn,nrsq}ìfJ.n-

ß&Fprrya (Oetf , 19I$s), S$vË,otbff,ll-a dçrîfcerra (Ìtaylor¡ ¡.9\9a).

Ia B¡g¡S., 4s1.vetf-a, Frllhonho{Êt, }tyrÅ¡xr$me and Eg¡ggEJ,I¿ t}re

fertlLe ecgnents cæprLre tlre rece¡rtacLes. Iho apl.eal ceÏle ard

segnentatlon of the fertlle sagnents of these gen€ra are slnLla*

to tboss of ths vegetatlve segnents of the g€ftrs conc*rn6d,r

tho ühree ti.ssuesr tbe nerlstode¡u, the eortex anô thc neüulLa rÞ

occr¡r ln the reeeBtaeLog.

Goneeptacles ocsT¡r geatterêd or ln rors on thc recept-
aclEs. Ât an.' earLy aûage the coneeptaeJ.ea þear sterlle haLtg"

Iater on antherldla and oogonlc are hürnc on tlre sall of tt¡e
coneeptaelee ot on paraph¡rsos. lha reesptacles msy b€ unls€nal
or blae¡mal" fhe conaeptacles also nay be unþ or bf.-gâm,ral.

Iu CycÌ'çs,Ftra 
, fqpn{ gulaefq the oogonla aro cleeper ln tbe coneeptr

acle and the anühertdla are la a rfag belor the oståole (Dauaou,

191ü). llrsrg ls e trenû of segregatlon of sexeg affi tho ot

reductlon of antherld.La ln C- f,$anï¡r'qlqep4,, Ê- dÍseo$rr û*.gþ,
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¡g!¡¡¡fgll¡¡ C- ErvJtoohv[old** and, C. cafrnrf e4sts (Sauvageau,

1911). rn savtot-h¿t.ia dorr¡ea¡$4 n€ar the base of the narglrtel
g:¡oüre tbere f.s a slngle large celL, probaþly the lnltlal of a

f$ture receptacle (BayLor, Lg\ge). I{aylor deseclbes tbe

reeeptaele as blsa:Rral beartng naLe and femals conceptaelos büt
oecaslônally blssr¡ral eoneeptacles Eay occur. There nay bo

segregatlon of sexas 1n tlre blsexual eonceptael.eg uhere anttrerldla
are fev.

The ferüLlo segnents of trtphogbore (fielner 1932; HltclreLl

fg|+jl) grqr by n*eans of a lpslded apleal cell. Itre ge€nant¡ are

blsa:sral and the coneeptacles are elther unl- ot bL-a€tru¿¡.

the seguent of Eo&osl4Ê groys by neaas of a grsup of t+

(rarely 3) aplcal ceI1s (cn¡ber, L896; Osbornr l9t+8; t{ollet¡
¡.¿ì8o). The p\ent ls dloeelqrs. Medullary celJ.s are loosely
arranged, and the lnÈercelLuLax spaces are fl11ed røltb nrcilago.
the nedullarT oc}}s-are regf.on te traverssd by hyphae.

In the ferütle seguents of IJ-ohoohora as r¡ell ae thoEs of
¡¡e*ggsL¡å, pit eonneetlons¡ lateral connectlons and [ypha€ ara

strongly derveloped.

D¡¡rTil.l-fgÈ ls a dloeclor¡s plant so the eu:eeptacleg ere

arvays unf.senraL, borne scattered over the thaLlus. lhe aplcer
of the segnents are dæe-sr¡aped and growth ls dlffuse (Fay1or,

t9\9b).
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In Ee;Llasggs¿¡Ê,, s$ltb (fe93¡ deserJ.bes ereetr tornrlose

crondd reeeptacles ln the ax1ls of seg&mts vlth tho naLo

coneeptacles bsrnð nsar the þase arrd tbe fæale otrcs near tbs

top brut both oceurrlng on tho sane btaneh.

lhs coneeptaeles are seattered or ln vertleal rora
but

aLong the edgeiâresplraLly arranged 1n

(Davsonr 19\O) aa¿ ($lw*¡lrtr 19bf)'

( Il) ûplFonÊgr aF r

Inltlatlon of the eoneeptaeles occl¡trg nsar the apleal

eel1 of a receptaeLe or a segment' Kuetzing (18r+3) descrt'bss

ths eoneeptaeLe a,s a roofed - ln sõnrs (nelngestülptera soms)

llned by a sllghtly ndlfled csrtlnuatlon of the nerlstodem

(c eottlcal schleht). h¡rther he spaaks of crlyptostonata

(Faserg¡ribchea), vbieb are related to conceptacles (ltirLlen-

fn¡cht). J. Agarrlh (18¡+8) suggests that tha;Fasergrübehono ney

becone tÀe eoneeptacles (s seepblata) ln th6 fertlLe part of

ttre pLant. Relnke $B?5¿ LB?6) eontrlbnrtes to sn aecurate

deeerLptlon of the ôeveLopent of the eonceptaele or

Faoargmþeben. In Eueuç yppleulggUr the ãFasürg¡übcbenü

orLglnat€s b'y separatlon of lr or I nelgbbourlng uerl¡todsrn

cell¡ rsuell as of the cortleal ceLls and tbe lnte¡eellular

spaee ls fll,led Ìflth nucllage (BeLrrke, LS?ri LB76). 3he cavlty

tbuE fonared becones flask-shapêd r anô thc |lnlng cell¡ put out
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papllLae rshleb develop lnto halrs. Belnke eoneludee that
tbe Fasergnrbchen Ls hoanologuus vlth the eoneeptaeles but h1e
l.nvestlgatlon r.s not supported by any l[ustrations.

the devero¡xaent of the eonceptacle is initlated by a
slngle lnltlcl eell in Fqfus ge?¡atu:sr gr--S¡l¡AlLS, (_ E
pletvea¡¡'qg) ¡ F^ vesl,frrl o-quf;¡ Åg:clphyl ïnra (- Q'zothel {g ) noansrrlln
E"tl'rrws slll,{ounfir ard @ (Boser, 1BB0). F'rther
detalls of the dwer.opnent of a coneeptaere a¡e glven by gltmanns
(1889)' Slgons (1906) an¿ Hlenburg (19S3). Stnons dosertbes
the early developnent of the sterlle and fertlle eoneeptacles
as stmLtar 1n . Frttseh (19b5b i Lglp),
degerlbes the dwero¡menü of the eoneeptacle rn the nembers of
the Fr¡eales as cosmenclng frcm a superfretar eeü. rn
ev+toseLra (rarianter Lggl; Ftenburgr r913r Fenshorü, t955;
Delfr 1939b), Sarqessqn (Sinonsr 1906¡ lahsra Lgrre.; lgrrob;
191}1 i I'ensbolt, LgÍil, Carppnttvlluna (Delf r 1939a¡ Davson ¡
l9lt0¡ llaylor, lgf3c)r H+t_rdrf.s (Doubt, lg2g¡ !üenbrurgr 1?13¡
Sltmanns, tSBg), BrfqFeqtra (Bees, 1933), @
canensls (T,atne, Igl+1) aad ?r¡rþtul&frq (Blomqulst,, 191$r), the
coneeptacles lnftial l.s flask-shapod and dlvldes þ a currred
Èransverse r¡arr. fornnlng an upper tongue eer.1 and afu ,o**,
basal eell- rhe latter has been varlousLy calld the Glover
cellñ (sl¡¡onsr 1906), the basal eerl (llfenburgr r913)r thc
lc¡uer segment (Delfr 1939a; 1939b) or the tnre eonce¡rtacle
lnltlå-l (Ðavsou, lg\o). the basal eelt dlvldes longrtudlnally
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to forn a aertep of eell¡ whlch forn tbe Llntng eelle of tbe

eonceptaels. tfhlle tbese dlvislons are takl'ng plaee tbe ad-

Jacont eel1s dlvlde leadlng to the slnktng of the rlerlvatlves of

the bàssl ce1l and to the eoparation of the tongue eelL fron tbe

adJacent eeLls, In Ë¡¡gg¡S¡8,r CAI¡gnb&LLr¡n, fæale S¡¡Þfn¡¡t¿

Bltlrrear{a and @ t}re þng¡¡e ce}l elongatas and

sonetlnes dtvldes to foru a rery of a fer eells¡ but Ln Cvsto-

ågllÊr ma1e $¡fblna¡.1a end SgL;L¡UIå the tongue eeLl develops

^ lnto a nany-ce}leð h¿lr vtth a basal merlstem. MeaarbLle tba

eeLls forured by th€ Longltudlnal dlvlslon of ttrE basaL coll

devel.op the greduaL uldenlng of the cavlty. In IIgIEû$U& tü'e

lnltlal ls flssk-sbped and dlvldes by an obLtque septum (0suor4

l9b8). îhe basal, eell dlvldes radlally fornlng a slngle layer

of linlng eells to the eoneeptacLe¡ ths fate of the tongUe cell

ls not deeerlbed bY 0sborn.

In lIl¡eAf,åg,L;LA (Bonerl 18BO¡ l{lenburgt 1913¡ Olûnannst

LBBg) tt¡e basal cells of ths h¿lrE vlthln the dapresslon at the

sumnlt of the reeeptaeLe perslst and firnctlon aE coaceptacle

laltlals. lhese lnltlaLs dlvlde vertleally¡ then trensversely.

Tbe eentral cells thug forned do not dlvlde es aetivaty as the

uarglnal ônes vhlut¡ fOru tbe cavlty of the eonceptacle. leco¡dlng

to Nlenb|rrg (19L3) ttre tongue eell fonas a long multlcelluler halr

rlth baeal grorth.
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lfaylor (r9b9¿) desorrbes the presenes of a srnglo
h¡fr rvlth a basar nerrstenr Ín a na*ov gllt in the yorng
developlng coneeptaele of ScfiÈqthatrq. In üA¡gj1lS¡¡g¡fÀ
(traylor, rg'jb) the conceptacle r¡rtfet drvldss by a strarght
tlanEverse septnm fornlng a tcrgue cell and a basal cef,.l.
fbe bas*l eell divldes repeatedly by a*tleLlnal waLls fo*ur.ng
a slngle layer of saalt eells constÍtutlng ühe wall of tbe
eoaeeptacle- rho tongue eel' dlvfdes by a serles of trar¡Everse
ralle fo¡nlug a unÍseriate fllrnent.

rn $.p''nococegg., the adJof.nlng ee118 0f tho inltral fom
the conceptaele (Gnrber, lg96).

fn Fucus (Bover, lgBC ¡ Slenbnrg r 1913 ¡ Frltach¡ LgSZl
the ånitlar ts sitr¡ated at the base of a deep and nerrou eavlty
tuo to the outgrosüh of adJaeent ee'ls. å stralght transverse
septun dlvtdes çcrt tba lnfttal lnto a tongue eelr rnð a bagalceill. rhe besal eer.r dlvlêes vertlcar.Ly then transveraely tofo* 2 rayers and ry thts tr.ae the tongue eeE 1s deepry eunk,
Further dlvlEl0n of the derlvatlvee of the h,¡aL eerl fo¡rs thefloor of tho eoneeptacle- lhe tongue ce1l sooner or later dls-

{ lntegratos' stnrl'ar derelopment ocsur¡ fn Íi'þoDhort (Eelner 1g32).
xn RqrpeÌrt faFrrsret+ (Hoore¡ r92g¡ Hlenburg,rglc,) andln P- çennr4aFratå ($ubrat¡oaqyan t L95?a) rhe eonceptacle inltlal
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dlvlêes 1ông1tudLnaL1y lnto tuo. tlùs 1E so¡nerhat dlfferent
frm wl¡at has been obgenred ln other gonerar ßaeh derlvatlve
so forued dlvldes transversely a nu.mber of tl¡¡es to fo¡n
bagal cells nhlcb foru bhe r*all of ühe eoncepteele. ltrs raLL

of the coneeptacle of @ ls 3 to t+ aells thfeb

but ln P. fa$Ê1Fl-ate 1t 1e only ona eell tb1ek. the dweLopment

of the eoneeptaele ln P- fneLleLatÂ (Holta, 1903) fs lnlttated
by euttlnþoff tbs basal ceLls from the neristoderu celLc.

l

these basal celLs dlvlde perlcllnally and mdlalLy to fo¡n a
snall pad of merlste'aatlc eells sblle the urerlstodern eeLls

l¡unectlateily above th€m eoLlapso and so fonn the cavlty, In

P. fef,.ti¡r{atÊ (l{oorer L928l illenbrurg, 1910) tUe upper cells
forc nany celled hslrs hü no halre deselop ln @.
R¡rther l{lenburg (1913} statee tbat the flrst d.lvtslon of the

eoneeptaeLe lnltlal ln E. feqtl"etatq ls noù aluays vertlcal.
In Âq$oohylltm lrregular segp€ntation occurs (Hlenbiurg, L913;

Oltnannsr 1889; Bor*err }BBO) forntng a nound of celLs on the

uaIL of the eonceptacle.

(,5) SþFreþ4g of tþq fert4le r:eçept'ecle.

Reproduetive bodles of tbrl Fucal,es are b¡¡nne Ln tbs

ûoneepùacles. Süerlle cæeeptacles also occÌrr ln Fuc¡rFn Ê3I-
gtÊflgtrr ftrrþ{ narl&r [tÐbg¡he.¡ar !{¡ælg[g¡&g, C}¡stopbvllt¡E anô

Cvstg e{Ta. fn these conceptacl,es the halrs ate sterlLer sXnple

and derelop et the mlddle of the coaceptacle floor by bsal
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grorytå. fhose bslrE proJeet through the oeteoLt. thorter

plgpenteð halrE slth dlffuse grosüh also occlls" Flrst Èhsy

aro on6 ce[Led, tben ¡eco*Tag rnrltL-cellular produelng

unlcelluLar branehes (Frltscb, 1952). Thase balre produee a

nucllsglnous fluld whleh fllls ttre eryptostdrata (Frttscht

]9l2). Âceordlng to Frltsch the cryptoetonata aro t0 soa6

ertgüt, tnfLuenced by hsblügt condltlons. they are prmlne¡rt

ln tha Eal,t¡aarst¡ foras of @ (Belrer anð

Boþl1ngr 1916). fn so"e ge'era (Ëg¡gÊge CfflSoeplrq, otc')

the leå.veg contaln sterlLe eavltles or eryptostonata vtthln

ublcb sterlLe hairs are Producd.

( 1) 4eoÍodp$tlïe SI¡Fans -

In tbe Fucales reproduetlvs orgsns are borne ln

the conceBüaclee a¡ld the dlst¡lbutlon of the roprodueffve

orgg¡s Varies 1n dlffereat genera anû even ln one and t'ho

rân€ speeles (Knlep , Lg?rl Frfreh¡ fg¡+!b¡ L9l2). $evsrel

gtners are dlooclous but ths nonoecÍous condttlon le norE

usr¡¡¡l ln ühe Fucales (Frf.tsebrfgt¡fb; Lgl?)* Ia SXg¡füS,Ue

the eonceptaelee nay be unlsenraL or bisan¡aL (Scìrson t

19tü¡ SauvageÊur 1912). ËgnqassuË also exhtblts a eonéltlon

efnllar to that of cgglg$e;l¡e (Gmnor, Lglrl $etebell¡

193)r but rnany spgctea of Ê¿¡S¡Sge are dloeclous' In

rlloeclæs species of $elge8$¡¡8, the male receptacl'es nay be

snootb and the fenale ones spinous (Frltsehrtgt+fbi L9r2)'
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rn s- hornRTL (Kunleda lgztli 1928), the meLe reeeptaeles
are longer anð n¡ore slender. Doubt (L}ZB) states t*¡at the
receptacres are fuft€d ia nale pl.ants of }Iall-drvs dLoLq¡r,

?he genus hrrÞlnsrl4 is generally consldered to be sürlctly
dloeelous. 'r'his may be tn¡e of Elzlkta fi¡stfonniF (: å.
fusl.fornr* lahara Lg?ge), T- ornatår ar¡d t-.frltfornlf;. (Inob,
193?b), but 1. ÈJ¡Sblnat¡r (Blmqulst¡ 19l+f) on rare oceasLonc
possesses Þlse8tral eoneeptEeles or occ]aslonally enthertdlal
and oogonlal eoneeptaeLes oecur ln one receptaele. Ba¡ton
(rggr) observed blsernral conceptacJ.es al,so in T. conoL{ee.
The eonceptaeles tn are uniserl¿l
and tha pl.ant ls ¡rore or ress dloeclous; when nonoecÍous ¡ one

braneh nay be uale and another branch fernale (DeLf , 1935i Isaae,
19tl). Fucps eepanqldes 1s nostLy dloeclous h¡t occeslonally
nonoeclous (!{ayLor, 1936).

$enerally oogonla and antheridla are lnteraÍngle{
1n tt¡e blsarual coneeptacles but in a fev speeies of svftoFeitrê
(Sauvagesu¡ L}LZ), in Þifurqarts hrberculata (Rees, 1933) and

sarÉrassun (setchell, 1931), oogonla oeeur at the base and

antherldLa on the sldes of the eoneeptaeLe. This eondltlon
ln SÊrsa'silun has been termad "and,rogi,rrtrous' (s"tcbeÏLr 1931).

Ihe oogonLa are splrally arranged ln tbe gcnus Q*rpq_
ohrå}rn (Dauson, 19\o¡ Delfr 1939a). lhe oogonla ¡nature

¡uceessLvely or slnir¡l,taneously in the Fucales.
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( a ) oâlsnlå.'
The oogonla (lhuret end Borrtct, L878; 0Lharrst

L88g; !Ílenbrrrgr 191O; Delf r 1939a; Dar*son, 1.9\O;

Blmqulst ¡ tg\5i EltehelL r 19\1¡ !{*ore r 1928; fiaylor,

19lr9a; 19t3Þi Lalng, 191+1¡ Osbornr 191+8; ßeesr 1933i

Sfnons I 19O6 ) 3$gt develop dlrectLy on the nalL of the

eonceptaele and possêss a deflntte basal eeLI whleh t; elther

embedded ln the yalt 3f Cvsqoselra (lÍlrntnug, 1910¡ Ðavsonl

tg¡+f ), Sügggg¡¡ß (Kunleda 1 LJ281 l{lenburgr 1910r Slnonst

t9O6)' Cystoghyl-Irru (Fcnsholt, 1955) r çg¡pglngLb¡t (Dauaont

19\o¡ DeJ-f , 1939at }Iaylor¡ 19f3c)r Ha¡stts¡lg,Llå (t{ayLort

L953b) r Egutglhg.Lle¡ ( i{aylor n 19\9a ) , Bl$¡rqarle (Rees r 1933) r

IrtfurcarLÇDsLî (hfng, L9I*1), Ee¡¡Eg.TtI& (0sbot:nr 19\8) snü

TurÞl-nar{a (Blonqulst, 19¡}5) r ot

developo as a stalk ln Ðrc¡¡E (Olt¡nannr 1889)r Xl,¡þqDhor¡

(Ilalne t L932) and Perv.etlJn fsstrf'rqta (Holtz, t903t Mooret

f92B); the stalk eelL ls laeklng ln Pglt¿ett¡a ßaq¡lrcUlata

(Fritseh, fgtrfb; t9l2ç subrahnanyan, Lg57a) . fn ü¡¡g;lULS.

tbe oogonle are borne nostl,y on branehed halrg (Idblttlngt

1893i Saylor,19\çb; Lgt3a)r but they are also, borne directly

on tbe nalL of the conceptaele (Eerrlotr 1923, Haylor,, 19Ðbr

19tþ). ths oceurrence of oogonla on branched hatr¡ 18 eon-

pareble to the usual oceurrenee of antherldla ln tt¡e FucaLes

(Frltschrfgt+5b; ¡9i2).
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The yonng oogonlr¡n 1s unLnueLeate eont'alnlng dense

chronatophores and food reeerves. îhere are three nucl'ear

dlvlslons ln the d,eveloplng oogonla. CIn naturaÈlon lrUtbæ8

Gggs nay be proûuced.

å great contrlþutlon to tha developnent and the sub-

sequent fate of the nuclel Ln the devel,oplng oogonla of

Aqeoçþv4¡¡s ¡ le]¡retJa., IËl¡ågf&¿LlA and Ê'cnr vas roade by

0ltnanns (1889). îhree nuelear dlvlslong occur tn an oogonLun

foming I nuelel. Ir the oogonla of åFççD!ürrntn; ÊaLue;fJa.
al¿

gan¡1{¡¡¡rlnfri H1nngIeS;¡¿¿ lr or 6 or ? nuelel respectlvely

d,LsLntegrata ln sltrr or et ühc perlplsïtr to leave lr or 2 or

1 eggs !n each oogonlun of the respectlve gen€rc. fhole ls
no dlslntegratlon of nr¡clet tn &¡¡[¡&r rdhletr produees I eggs.

Slnee that tlæe 0ltmanns flndlngs have been eonflrtad

Ln Aqqonlrvrl,fn and [:¡C¡¡t, (Farmer and Wllll.ansr 189ói Süral-

burger r 189?l Yananouehl ¡ f909 ) , P,elvq$t¿ fas.tl8lat4

(Holtar 19031 l{corer 1928)r @ F'ucusigianes-

Ags. (Inohn 193t)r @ (Kunleda rL9261 Okabe^

1929þ) r CgÊ,!e¡e;Ug, and Ée¡gl¡¡¡¡¡, ($Lenbrurg, 1910 ) , Co*ç*t noÅ,

(lahara¡ 1929b)r $gEg¡åE¡8, (lahara and Shlnotæal , Lgãl). 
'

and F. oTnrqtlo{des (sauvageaur lglt ) t

@ (Subrabnanyanr 195?elr Fucnn r¡r^neeeer?{ ¡.
tTnftnr¡, fiÊ¡¡oeqophverls harvevanu*l r

a¡nl (C'erdner, L9L0) r El[¡¡¡gg&[g
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(Beesr 1933)r @ (tatner 19IÊ.)r Se¡¡súg,tt¡¡E
(Ðelf r 1939a¡ Ðawsono f9¡+0ç Naylorr 1913e)¡ 4areinqflall.¡
(l{a¡'1s" 19t3b)r &lnbO¡bo¡g, (i'iaylor, 195\a) and S¡Iþl¡s&lå.
(Blonqulst, lgtft).

only ln &rgl¡å, (Th¡¡ret and Bornetrl8f8S 'Frltsch,

fgt+Tb; Lgrz) does tbe eytoplasn undergo cleavage fo¡rnlng B

oggs. åsçonhvlLl8 (Olt'nannorl88p¡ Ênrborrl8p6; Frltseh,

rgr+Þ; LglÐr XL¡bgnhg¡¡, (Gmberr 18961 Bartonr 1$93r

Ilelne ¡ L932q Hltehell ¡ 191ü ¡ [aylor , Lgf+a] , Btfurcaf topsLF

(talng, 19t*)¡ EÊ¡noçlra¡ (Onrbor, 1896r MoLlet¡ LB80¡

Osbornrlg¡+8 ) and b¡fLLJ,g, (¡shftthg, 1893¡ Gnrber, L896l

Faylor, fg\9b; 1953a) produce l+ eggs. 8glggtl¡. produces 2

oggt and. the other gensra of the Fucales produce on€ egg.

there are dellcate septa separaLlng tlæ Eggs ln ths nature

oogol¡ls of &¡9n¡ (Farner and tdlll,las¡r 1898t tîr¡rret anð Bornet,

L878)r $g,ngg;l¡fl, (Getnan, 191t+¡ 0sborn,L9l+8) and D¡¡¡g;U¿gl
(t{ay16g 1g\9bi 19tþ). In the esss

are ssparatcð by a mucllaglnous septun (FrLteehrfç\Þ; L952ç

Ot tnanns r 1889 ) an¿ ln E;Ê¿s3¡1gls.¡a ( Gardner, 1910 ; l{oore n

1928) tUe eggs sboy a eolLateral on obllque arrangenaent and

tht¡ 1s a-Ìso obse¡ved ln ?- .Yrl-eþtlr (Inohn t935). Aeeordlng

to toore (1928) productLon of l+ oggs 1g corüron ln 3-¡-;[g.Ë[¡.g¡.g]e

bqrt thls eondltlon rarely oceuts ln @ (subrabman-

yer tgÍ|lú. fn Xl nhoqbtnna the l+ eggs are fosseA fnþæpartmentg

ard noü attaeheô to ths tnner rall of the oogonlun
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(Naylorrr95\a). åeeordlng to Frltsch (19\gþ; Lgrz) anil

Papenfuss OglLa) tf¡e productÍon of l+ or I eggs is the
prlultfve eondltlon.

The nuclel shlch are not used ,.n the produetlon of eggs

Èake up dlverse posltlons. In PFrvetlq canaLreulFta they lte
ln ths equatorlal reglon betueea the tvo 6ggs (Thuret and

Bornetr 18781 Frlùsch, lg¡+tbi L9l2)" $lnitar condrtions

oecur ln *¡ Jfestr e.t+tF (t.{oore, lgAS). Subrahanyan (l9f7a)
doscrlbos the deganeratlon of, seatterd nuclel lnsl,úe the
protoplast of the cogonlun of P- cqna].Í.cu1qtq. the four
dcgeneratlng nuelel ln Âseonhvlh{n fora a central group

(Oltuanne , 1889¡ 1922) and, nueh the sane 1s tn¡e of Elfi¡¡gåfle
tql¡€r${Füe (Bees r 1933). In Xroho¡hor4 (}tttchel[, 194]. ] , the

dogemeratlng m¡e1el are perlpheral büt liaylor CpSfa) deserlbes

ono d,egcnneretlag m¡eleus Ln each eonpartment of the oogonlum.

rn 4esnpToÞþycrs and EgLrE[J.g!¡lå the z degeneratlng nuele!.

are cut off fron tho bese of the oogonfu¡m together wlth a small

aaorurt of cytoplasn; the fate of thls cytoplasnlc mass ts not
knsrm ( Ga¡üner, 19L0 ) . fn Sar*assum (åber 1938r lllroe and

Inohn tgÍll Xunledar 1928f Krurlcôa and fiuter 19¡lol lahara¡

1913¡ Lg27t lahara and Strlnotonal, L926), ÇE¡r¡ontrvl,tr¡a
(Davson, 19\ol ÞeLf r 19!9a1 }faylor¡ L9l3c) r C.eFeo¡¡horq

(lahararl9?9b) and rurblnarla (Blonqutst¡ rgtrSr rnoh; t93?b)
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tbe eggs possêss B nueLel at the tLne of dlgeharge but sffÉn
nuclsi rudergo dlslntegration before or afüer fertLllsatlon.
In l{aÏFl,nerfur1l¡\ (T{aylorr 1953b) and ln cvsgosetr¡ (sauvageaur

L?LZ) , 7 mrclel }l.e betreen tho egg and the mucll.agfnour

layer of the waL1. In elJaåethg;Lf¿¡ I nuclel dlslntegrate at
the perLpheqf (Oltmanns, 18Bg).

the uall of tbe oogonlua ls generally eo&posed of 3

layers (B¿ruer anð wíllfaas, lBgS) - exoehJ"teo nesoehlte ad
endochlte; the nesochlte ls thiek and. separated frog the
erochLte by a spaee (Fritsch, lg¡+tbi LgïZl. Hltehell (lgt+l)

dlstthgulshes I layers ln ðlnþAnþAm¡ In pe\q,etîe. festtEratq
fEoltz, 1903) srly two layers oceur. Suþrabnanyan 1Ggflal
ôescrlþet a thlek raucllaglnoì¡r va¡l but wlthout dlfferentlatlon
of la¡rers. the oeeurr€nes of three layers of the oogonlal rall
bas bçen aseertalnd ln aLnost a}l the genera so far lnveg-
ülgated. rho oggs are ltberatd ln part of the oogonlal $a.Ll,

lbe erochite ræa!.ns attaehêd i.n the eoneeptaele or oecaslonally
the enttro oogontr¡n ts Ltberated. Gfbb (193?) descrLbes the

llberatlon of eggs ttrrough a small Lateral apertrrre 1n the
exochlta of the oogonlum of Fln*ntnb+Ltg but generally ln olher
gdrora the eggs are llboratd tbrsrgb an apleal pors.

Frltsch (f9¡+fb; L?SZ) states that agong the more

cpeclallsed trl¡eales tho llberateð eggs ¿¡6 nnslosed ln aueil-
aglnoue mmbrranes; nhleh fona a klnü of statk and $blch rema1n

attaehsð to the receptacle.
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the flrct recoril of ettaeluent of €ggs of Sg*!eff¡[¡*
sas ðcscrt'bad by Dotlel-Port (188t). 81nca tbtt tlË¡

lneæplota deserlptl.on* of stalEs o¡ ¡ttasbæt¡ la tbc epeclec

of S*¡gss¡n, (uetf , tgSls Kunlcðe, t92Bi lllenburgr 19101

Sl,nons r L9ú¡ Îahara r ].909 ) anA $g¡,¡o!bx;tþe, (Ðetf r 1931)

bave been glvæ. fb3 }{be¡l*üeð Gggs Eay rcanaln atüaebeð on

tbs receptaet e by meanc of, mreLLaglnous stal,ts (nesoehtton

¡talks) fn c:rstqs¡Lrq (sauvageaur 19t9i 191.2f Darson, 19¡Ë)t

$¡æ¡üA[}US (Barsonn lgq0r Saylorr 1953e) q¿r,u'";tÉ¡l

(Dclf, 193t)r @(Iafngr 19¡ü.)r @
(Dolf and Hyüor 1936, Ðe1f r 193?ð Havl-orr 19t3b)r úþFfiR#-rlnq

(fnú, Lg37e) an¡l $¡rþlnarlt (Blæqfrtstr 19¡ù5¡ Inoh¡ 1937þi

Tabarar 1929a). Dsusou (191+1) statss that a rmlfom typc of

speclallsation of the ¡neeochlton |s rldespread Ln tJrs

Salgacsaesaer In Se¡St¡¡¡åg.llÊ. tbe sssoeblton atslk ls
holLoy aN ttrtaúer shareas lt ls solld ln tbe Gystorelracôaô

a¡rd Sargasttceae, Ðauson {}tttl} suggests thst tbe nosoeblton

tüal,k 1g ono of ühc eherecters of the F¡reaeæa end 0yrt'o-

selraceet - Ë&trgaggâcêêoe

(þ) ån3üer¡ri¡.a"

î.bo aatherldla are borne ln large nusberg en tho

büsnebsð parapþysos of, tbø m"lo eonee¡taeleE or dlractly on

the vall of tbe nalc eoneeptaele. fhs anthsrldlua dwelop
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It aa ætgrort"h f,rou tbc llnf.ng caLLa ef th coneeptacls ad
lc cut off þf ¡ trranrs¡eo ralL to fo¡n a at¡lh ceLl anit

aatherldXrm proper (slaonc¡ tl06¡ Bører¡ f.880; BLmqutst¡

fghS¡ !{ooren 1928¡ Ho¡s and EU.f ot¡ L95?; SuÞrabaayrrnr

ï9îla¡ Ye¡eanouehlr 19o9). tha forøer produ€es a brencü Èleå
poher tbc antherldüm to sre ¡1êe and ttself gJ.vec r1¡a to
e second. antherldlum. theEe eyenüs ar€ råpeatd Lndaflnf.teLy

to forn bmnched perap$rset.

Antherldla are borns dlrectly on the salt of tha Goû-

ceptacle ln Eplvp.tta feFt{glaÈa (ttolta, 1gO3å l{oore, 1928)

and thlr csndltloü also oc$nrs ln FF+ÊE*alre ( Þarsmr 19lt1t

Femcbol r t Lglfir thrllgÊ¡alg (!ff.lt taas¡ 1923) r DuTfi r l|nr
(llErrlot, 1923) r (suþrrahæmy¡n¡ lpffla)¡
euÞI¡¡ell (Blonqulat¡ 19hf) sü¿ SÊr¡¡rs¡rm ($!¡ons, L9c6,

Fæ¡holt, L}ril. the a¡therlül¿L wal1 is cæposað of cxochltc

and endoehlta.

In an antheridlw sl¡ mcl.ær dlvtstrone oecul forufng a

6L - nuclcete staga anü prnduclng 6l+ sperne. fta spcnnr are

poar-chaped ard blflegellate. fh* fLagelle are leterally
attechd rÉü,b the antevlor one sbort and tbe posterlEr one

lsng (strashrrger, f897¡ trytln, 1120i Betslur, 19CI6), I
Isng poster!.or f1egellm f.g the ebaracterlgtlc feêüu¡e of tha

Fuoalo¡ ag dlsütncü f¡on otber Phaaophyta (frltec\ fgbÞ¡
L9l2I ln vhleh thc poeterlor f;Lagellw ls very sttolt ewp*rod
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rr¡tb tbc anterlor olgr tho proportl.on¡ of thc fLagella ere

3r1 rs@¿rd 2rr ln@(l{ette'
Olarl ad Oreaeosd, 19f3). Hante and. tLark (f9t¿) âagerlbo

a
tbe proboscts of,.speruf "" a Ìrtgfr.Ly nobf,lst firnncl cbapad

asaÞrasro partial.ly surrandlng tbe aaterlor fLagelluu an(l

ettached to ths bsdy aü lts bass. fhc probosel'e 1n å¡cAnEt,LLEB

nodogun ls coupos€d 63 Jlrf5 çoneentrle b¡nds ¿nå 1n t¡-¡SEeÞ¿
sf 13 h¡ul,¡. ltraae ba¡f,s are etmehn¡el'ees 1n F- s*ry,rÊtus

(Ëantoa and Clerk t LgfI) and ftbrllla¡ ln Acqont¡trlrq nç4p,flm¡

lîr,vq$la f,ñq4l,reurltl possês$es a saller proÞorels tl¡aa ESg[!.

and eontal¡s LL bands. In ãlE¡¡If&ß¡Jtg tho spem llotsa8sa3 a

absrter posterlor flaget lnn vltb a uhlplasb potnt as ln t'be

uæsporst ðf otber PhaeËphyta (F¡'ttscbr 19t2). ltrere ls no

proboeet s þnt tbo anterlor flagellrm 1¡ lFll.mergelccelä¡

(f,f"nbrtsted f,lege1la) 
irltb 

a larga sBlno sltuat€d t.sterelly

oa tbe fllagellr¡n ntal à*s ¿t¡t¿f end,e¡rð tbere I'a no t*rlplagh

¿t ths er¡dt of the anterlor flageLlqn (!{antonr Clark and Graeir-

nood, 19t3). Íbese antbors are of the oplnlsn tt¡at übs

psæütec sf. a eplue fsct lttates contact slüb the surtsce of, ths

egg ag[ suggeEt 1t 1¡ Psrh¡Ps 8n olg¡n of eopulatloa *aüher

tban e Evl¡nlug ol e sslte olganr

{6} &ìrl'olr'err.

Fartlttsetloa ln ths t\¡calcr oceurs after tt¡c l1h¡tatlon
to

of, tb¿ eggs. t large nr¡nÞsr of sporng $rrrsrnd an eggnrblch
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tberþecônaatÈ*ebedt*þvtheenterf'orflagellÎ&ubåIo
tåo poeterlor onc contfnree Èo aove vlgoroueLy eaus*ng tbs

Gggs Ès rotsts (srltseh, f9t+fÞi f9t2)' Às soen as thc

rÞsrx pæetratos tbc attrtctlon cêÊÍtor

Iftorfertl.llgåtf.ont,?rerygotesattsehtbøcelve¡
orr the suboütìatua þ a nueÍLagl¡ous gecretloa' fburet ânü

Bsmet (1s?8) s€ts the f,lrst to shdy the æbrlyology of Eng¡E

qeslçnl oaü,s. lhe flrst tran¡vêrse scgnentatlon of tho ¡Fgete

ls folLsred by lEngltudlnal segpaeatatloa of the uPpêl eoll'

lhgloygrcellofthe,yg'ot€produceraslnglerhl¿olê,
In $gã¡Êgg;l&. the flrst trangverse divlclon of tl¡e rygotl,*i 

"
Lg folls*oat ür 2 Longltuû1nal dlvlslon¡ of tbe uppor cell ¡#

tbs Louer eel} dlvLôes w 2 suceesslYe Loagltt¡å!¡3l dlvlslonr

fomlng4prl.naryrbluotds.l.roorfouraplealbal.rgare
forned 1n the eplcal groovc (Tal1anüet 1883)t fn S¡¡gåå¡nt

f{ll.{nsr$u'lp a Ësry-Gellcd elll'psoldal æbr'yo deveXOP¡ ssrsral

rhi¡olê¡ at one end of tb' embryo (slaonsr 19O6)' Xn

^S*-JåULfplåm 
tbe übtld transverse dlviEiou of the gygoüe

lead¡ to t"be frwtlon of a leatlaular rblsolü eeLl (Flætnrgt

19¡.o)' l,lre second trsntlersc sognentatlon of tbe rygote{ øf

@ s¡$ staççP'ssrm-tÞFnbeFsf f', leads

foueÈloaof,¿1aas-gbßP€drùtsoldf'nltlal;t¡'odlvlglonr
perpcmåLculgr to eaeh otJrer foLlær¡ tlns folufn8 a qlrrdlsnt
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(IahararlgÐa). Ilt fi..fusi-forFLe each ee1l of the qutlclrant

d,lvides by walls uhlch ar'e paraLle} r r,bllque or radial

to the flrst tnro segnentation waLls so that sach eeIl

produaat I rhlzolðe¡ the dlvislon of eaeh ceLL of the

qqadrant of the embryo of Êr*-Ib¡¡þe¡e;!l ls usualLy obLlquo

and not radlaL (labara,L99ù. Âbno¡øalltles oceur, ln the

deveLo¡ment of the emb¡yoc of S¡-S¡ggg and S- ho¡n#r4

sucb as a be1f embryo vhlch ls partry segnented and partÅy

unsegnenùed (lahara ¡ f:92?)" Inoh (1930) describes t¡xe

flrst tlrs dlvlslons Ln the cmbryo of Êglggfl.E¡n as tmnsverse

foæ|ng e snall ].ens-shapd rhizold ceIL at one ertrælt]"

of tt¡e @bl1re. &ls rhlzoLd ceLl dlvlüee &rlee peçndleular

üo each dlvlslon a¡rd ls fot'losed by lr¡eg¡¡lar sespentatlon

forulng I or 16 rbtuolds. He concLudeg that the rhl¡s!ü

nr¡sbe¡ tn Sg¡gg¡frng anô Cvrqtonhyllr¡a has a deflnlüe reLetlæ

ylüh tbe slse of the pr!.nary rhisold cellr and the specLes

Ylth la¡ger eggs are l.n a higber aystæatt'c posltlotl ,

Iao,b (193? ) states thÊt ln sost of the Fueaceous pS.ants of

Japan the dlvlslon of a lens shaped rhizold lnlttal leads to

tbe fo¡rastlon of severaL rhlzolds and tt¡e number of rhlzolds

ls proporttonal to the slze of the ê88. fhe egg of &¿Sf;.

gÊASåSgS. neaEures 60 ¡r ln dlasete¡ and prod.uces a sf.ngSe

rbl-sofð whereas tn the egg

a?oragês 321 p x 229 p anð produees J2 rhlzof.ds. fhe nunber

of rhlzoldal cells varles ln varlous specles ln gemetrlcal
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progr'esslon Z:tr: 8¡16 r J2. Inobrs concluslon ts bsgeô

o! Ê¡gst r EglggiLgr Sgfilgsg;Hsr S¡¡Þånå¡;!Ê.r II;l&1,&;!å,r

$accgpþorAr and, $areflgsuq.

In Ir-e¡Be¡å and E*-;CgÊå;tggilg. I rblsolds are

f,omed due to tbe thre€ suecesslve dlvlslons of the rhlzolð

lnlttal (rnoh, 193?b). lbe lor¡er cell of the aygote of

Cvlto¡bylluq crassloes undergoes tso suceesslvO dlvlslong

fo¡ul.ng l+ cells, ttren eaeh eeLl, produces one rhlzoldr þ¡¡t

I rhlsolds noy denret op due to the bifirrcatlon of the

rhlsold (Inoh, 193?c). In @ the loYer eeLL

of tT¡e rygoteo formed after tr*o transverse dlvlslonsn 1e a

lens-shaped rhlzold eel} which undergoes }ongttudlnal

ôlvlsf.ons forslng 32 rhlzolds (Okaber lp2pa).

the second dlvlslon of the aygote of ÃÅ¡þC¡hglg 1s

vertf.eal to tl¡e ftrst transverse dtvislon fn the upper cell

and the thlrd dLvlslon 1g transverse ln tbe lower cell of

tbe zygote fornlng a prlrnary rhfzoid eell vbteh dlvldes

longlh¡dlnally to forn nany branebd or unbranched rblzolds.

(Het¡er 1932t Haylor, L9*ú. 0n the enbryos of

X{¡hootro¡e l+ or 5 apleal llalrs occur (Helner 1932). Íbe

uuLtfeelLular eubryo of SglggÊ.g¡e or CÍgSQ¡hgLl¡¡B possessÊs

a tnft of short rhlsolds (DeLf r 1935). A trrft of l+ or 16

¡hlzoidc oecurs at one end of the emnbryo of ç¡¡ngletr;ilt¡¡ü'

{tg¡Og¡¡8 (Ðawsonr 191+0) r and tvstosgl-ra {penlcul-qcfp
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(Davson r 191+1) respecü1veLy.

the lentlcuÄar rhlzoLd eell of tlre æbrïfo of

I\¡rb,1¡aqFlq h¡rblnaþ+ dlvldðs b6r t'vo perpendlcuLar salls

f,omlng l+ eqtral. ce1lg eash of uhlch df.vldeg by aa oþLlqua

ratJ to glve I rhlzolds ¡ ftrrther forklng and branchl¡g elso

occnrs (Blæqutst r 191*l).

In Eg¡tsgÊ;!.&, the second transverse divlslon of the

zygote forus the rhlzoid eell a¡rd thc thLrel dlvislør¡ ls
vertlcal ln the upper eell of the embryo. lÌre prLuary

rbizold of tbe embq¡o of EnmgÊ;tlÂ flrst elongates n beeæes

2 or 3 eelled r and thæ branehes by neans of proürber:âDoêÍlc

ltus 3*6 rhlsolôs are fomeal alrd up to Ir apteal halrs oceur

1n tl¡e aplcal groovt (osbomr 191+8).

In , the flrst tbree

d.lvlslons ar6 tranrnrerse, and the seeond transvsrse vaLL

fon¡g a rhlaolô lnltlal, Tbê fonmth dlvlslon ls vertleaL

to the uppermost eell of tbe enbryo¡ and tlre rhf.aotê lnlttal
dlvÍðes Lnto a quadrant eaeb eel,l of vhlcb dorelops a

rhtzold trhlch further blfu¡eatss and branshes to fom ¡
nunber of vhlzolds ($aylorr 1953b).

ltre flrst transYers€ dtvlsloa of the zygote of

CprpopbtrlluÊ nlçsqsnn fo¡'r¡s tro nuLtlnucleaüe eelLs snd

tbe rhlaold lnitlal, of the zygoto of C¡-&l¡¡ggÊ¡8r Ê.

Eesaha].ocaFw¡r and Ê.r.-{LgS¡C&l&, te re!,atl.vety large anû
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nrltlmcLeats r end dlvl.daa to fora a tnft of 16 rhlaotds
(ïaylorr 19f3c).

r¡ h¡rs'tll eÊ a prf.uary rhlsol.d l¡ forued åy tha secod
transverso varl and tbo laege uppðr ceLl ðivtrdes þ uertieal
ralLr lnto çradrants after whleh horlgæltal and verülea1
dlvlslons sccutr ln qp.tck sTtccesglon {üaylor, LgÍ3g}. fro
eplcaS. t¡air or apical groovo vaa ob¡s¡y€d in D.,asqlll*.

In &rr,gftla eFnF,lÂql¡plC the f,t¡rt eegnerrtntLon l¡
perpendl.culer üo tþe d1raeH.on of tleht, ad ühe rhfgoldr are
ftrst fornd ln fours at one end sf the embryo, Thess rhlaolds
lnctease 1n ¡unþor ffilag teptatc ad braneh6ü (SnÞnhsn*

,yrär 19t7Þ). $rbrabmeuyan aleo ob¡erres abuoru¡Ilü.e¡ tn
thls rpeelal due to ths ðsvelopneat sf rhlaold¡ at,botb po&ø

1a rrblch esso there f.c no develo¡raesü oJ an epleaL groova or of
aptca!. halra" fhere oeüru$ a sf¡gle 3-slded ap!.eal eelt tn
thc onbryo of Pr, q*1a14#Ul$,Ë&.

ra &lÀF¡ snr el"rF (sf,rauar lg56)ry the ff.rct t¡ansrêrcr
dlvtslwt of ths sygote ocgrrr* after thr eetåblisbent of
porart ty and tkes forxg e rblsolel lnl.tlal. îhe seconû srg-
nentatd.oa ocerrrs in ths apFçr Eoll andl thla eognentaülon ls
fotler¡ed þ longftudånet dtvleron of tb.o uppsrlm¡t eel[.
{7} ft;loiLçqry.

fha eytor.oglæl rtudfea ln bhs healos werc flrst mde
þy sf,bnnr (f889) ts lnveatf.gatc &r f,atc of tJr* nrpermr*ty
uuelef. of, en oogoniulg. Stragtnpgæ (1Sg?) a¡rd Famsr asê

I
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Hllllgng (L898) descrlbe the reduetlon ln chrmosoüÊe nt¡qþer

durtng tbe first nnrclear divlsloa 1n the oogonf.un of &ln¡¡g

and å*eodr¡rllpn, Strasburger glvos J0 as the proÞable

¡t¡mþe¡ of ehronos@es ln the oogonlr¡m of 8.r-Sfå¡g.llg. In

4,scopþvl"? r&Jrodosruî co¡¡rts of 26 - 3Þ cbræosomes lrer€ as¿o

1n tlre oogonfim uother ceLl anô Ltr - L5 1n tbe thitll dlvlglon

of tbe oogonL¡m (Þarner aad tlll1ausr L898).

Âccordlng to SLnsne (1906) nltosls ln the oo8onlun of

ÍlêTra$$¡p fi,l,J.p"andqlq ls snplressd and' oeeurs only wlthla the

rf&ll cell of a coneeptaele the dXvlElon of whl.cb produees tho

oogonlrrm. $he also deserlbed, one nueLeas of the oogonlt¡m as

rm¿lnlng ía a restf.ng stege ührougbnrt lts dsvolopnent - anô

beeomlng t,t¡ç aucleus of the eBB. AeeordLng to l'tlsnburg (1910)t

$fmons statsnent for #. fåU,pen*¡¡*Â, is erron€oüsr

SplndLes and asters osct¡t ln W biaf ühol.r

orf.gfn anð reLatlonshlp to the procett of nl.toels ïere aot

tracd bry Slnons (å906),

lananouchl (1909) uado a great e,ontrlbutfon to tbe

eytology of @ The nuelel of the t'haLlus la
thf.s specles are snaller ttran thoae sf the apleal reglonr ând

the cytoptasÐ ls granular totrards the nucLear se¡lbrãDêr Å

eentrosme and. splndles oeeur ln F*jvestrçu].oflu¡ and 6l+

ehrmos@es $ere eounted ln the vegetatlve cellg and the

sygete. lbe flrst trro dlvtslons lrr the anthertdluu ad
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oogonlrn are neíotle. Ilrere are 32 chrouosmes Ln the

a¡rtherldlr.m anê oogonlum. lhis shoss thst tbe th¿Llus of,

Fr¡çr'ç.Jreslautrqpu$ ls dlplold and the reproductlve bod.les are

bopl.olð" Polysperry oceurs 1n @ and tbs. G@-

stancy of, tha n¡mber of chrmosomes ls naintalned b'y produelng

nulüf.polar spf.nd.les (Yananouchlr L9O9).

$lnee then ¡nltottc and melotle dlvlsfons heve besn

gtudlod tn Ppl¡re.tla,t¡çJ.shttt (Inoh, L93r), ÊPreps${t qne*o

(fahara and ShlmotøaL ? Lg26)¡ ÇoepqnhosUlErgqdo*rtl (Tahara,

19æb) r ($htmobomal r 1928) t
Ss8Fassrln and ËÏ,q$epetrF-Srf.+.þÐts (¡¡tenburgr 19LO) anð S"

þpfneft {Kuniedar 1926; Skaber tr929b).

In finqt¡$-çiYpnepqgr+ (Inoh, 1935)r @
(Inoû¡r 193t), gtdi*þ ffiqåfgJrnlq, (Inoh and Hf.r-oe r 19tl$)t

üocco¡lToFE-.1enfrsdo¡'f{"{ (fahara, fg29bi lomltal 1.932) ¡ Ê¡rqta-

otwJ-lrp çqnsÉ¡¡.e+,r (Iacihr 19r*¡+)r @ ($hfnotmal¡

fg28), F,., pll!¡J.Lf,En¡m, (Inob enü Hlraer 19f+a)¡ Sr Fonrtr$uR

(lter 1933)r Sr.-gg¡gg (lEh¿ra åndl Shlaotsral t L926)r $"r. trorneql

(Okaber 1929b¡ 193ot Tïlros and Inoh ¡ f95t+ø)r $*-.n4lggr

tnfree and Inohr 195tlb), and. S.r tor$lfue (Hlroe ad Inobtl;956,,

there are 6h dipLotd and 32 haplold chroæosoil€se In Sngllsh

gen€ra, of, tlre F¡¡ealesr {subrahanyan¡

L9r6; Lgf7ai Lgf?]rl, F¿t'.$rTs-qj.Lf-Rqos¿ (ilaylorr 1958a; 19Fb)

ar¡{ Il*,nqnt?¡ail.a eÅg¡rsata (fiaylor, Lgl?t m1y approxf-nate
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nutsbers of ehronosomes heve been reported (fahte II)' lsser

cb¡æosome numbers ar€ given for @ (Kr¡nidar

ag28)t and Ïþrp*sfrq, bîfl.S.{l (Osbonrr L9\8). ['loe presenee of

eenbsmes t¡as þEen aseertalned ln S¡-¡gIgEr Ê¡--flgis[gr

S., ¡grnÇFí, Cvstoqþyllum-c:asslprgqr @¡ fllFl#La

firsl,fonnis ¡ @r @ anð B¡g¡r¡

ffåûßssg,e$--

In @ (Do¡Þtr 1928) tne nuclel sf tbs

vegetatlve cells s,1e suoaller than those of the aplcal cslls'

Iîre nuclef. oeeupy a eentral posl,tlon ln the older ce3'Ls ÞErt

they lLe near tbe base ln the neristode¡m celLE of the apfca"L

reglon.

lhe flne granuLar eyÈoplasa tn thfosonlun of ðûrno.'

phylh¡u JlstroFrm possessos a Large cegt¡al granular nucl'eus

g¡lth a f,aLntly staLnlng nucleollus and scaüterett granules f'n

the nncleoplasn' Aeeordlng to Ðasson (19hO) tlre ne!'otle phase

ln the oogonlum of qr-Ålg¡gfQg¡¡n le lndlcated by the sppearEtuee

of a darkly stainlng spherul"e tn eonnectlon wlüh the nucleolus'

rhe]'argeeentralnuc].euslntheoogonlrmof

Carpor¡hvLlun dlvides to glve an $'quclsate stage' fhege nucLal

l1e flrst ln the cenüre¡ then ulgrate to tbe perlphery and

subsaquenbLy ? nucLel dlslnte8rate. oceaslonally ttro

nucLeoli ar6 reported Ln the oogonlum of Ce¡nglbellJe (fiayLorn

l9f3c).
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Tfie nueleus ln the oogonllrm of @ 1¡

characterlsed by a Large nueLeolus and r¡nlfom granuJ.ar

strueture (HayLorr 19t3b). Saylor obselved a l*-nucleate stage

after the unlnucLeate stage and, su gests that thls lnvolveE

uelotlc dtvlsÍon. These Ir nuclel ulgrate to the perlpheryn

ealargø antl tbEn dlvlüs agaln ts fom lr paLrs of euall

nucLel. These n*relei rensLn scatterd tbmughotrt the

perlphory and enlarge further. Ono bseomes the egg nueleug

and occuples a central. positlon. TbG seven nuelei dlslnüegraüe

before or after tha llberatf.on of the sgg ol dullng thls

progess.

In the oogonlrua of @r 8t the thlnil

nucl,ear dlvlslon 18 to 2O ehrøotoßeo $ere esunted ìy FlenÌnrrg

(1910) rrbo belie?ed thl¡ to be hstf the ntnbor of tl¡ose fn

tbe vegetatlve clLvlstons. lbe splndle fornatlon 1¡ lnt¡a-

auelear ln Ê¡--þglÞÊle.

In @ anê Eg.LIg!¡,gIÊ¡.fi. the nucleus of tbe

oogonit¡m unclergoes 3 dlvlslons foml.ng B nucLel. One of tbe

nuelel e,n-larges üo several tlnes the slze of the other eêv€Il¡

and Lles at the centre whlle the seven nucJ.el coLlect at the

base bn¡t do not dlslntegraüe (Ga¡dnerr 191CI)* lhe oogonlrn

prodrreee 2 eggs of unequal slse ¡ tha largor ls tho ffnetlonal

egg rrlth a cenürally plaeed nueLeuE r and tho snalLer bas swsn

sn&ll nuelel whleh disintegrate after extn¡Elon (Oardner¡
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1910r WaLkerr 1931), In HgjspeFonhveus asters lrave þc€a

descrlbes and the eentrå{T"* vhl'ch aster rays extend Ero

unlfornly grarmlar I þ¿t no deflnlte eætrosoÐas hsve be€n

oþsesved (saLker, 1931). The spf$&Le 1s lntranucLear ln

orlgln rn @ ftlal¡err 1-931). tlalker a.lso descrf'bas

the dlfflen}ty [n countlng the exact number of ehrmosmes btrt

gave fræ tlr to 18 as the dlplold ntnber"

lhe nuelet of @r @n Fr solr'a1Lq

4. egraBoldp,s¡ Êçlvptf.a eaffêltqu].atat åqposhvJ,Lun podos$n¡

BlfqFGa+4,frþercu1apqr ãhd @ aro rmlnuelerlate

or granglar and there a¡'s ao centrosmes ln the rEsttng eellg

(Le Touze¡ 1p12). In SSåtqFFl';ea fo.enl'pulaceår @
$ÅügL¡ c. gr4npl$*ilr S¡-g¡leelåf¡f., th¡eu+ lrrtarl'us I t*-.åpjl3Êllår

4 .,, yFstcrÀIgÍJr +,r E¡--å9IIÊS¡¡.1¡ Pglqetla- aenslleFlptF.t AECnnheUm

nglç,q¡n"n H¡trrç+¡r¡i tuþqfsuleta gs¡d @ t'hø

eplca"l nuclel are larger than those of ttre otber tiesües anð

thece ar¡e:lel are graaular or retleulaËe eontaf¡tng on€ or tlfo

nucleoll and T¡ave also a flner granrrlar stmchge (RoVl 1938)'

$pfndle fomatlonr cefiü¡'os@eg and asÈera oesut [a übe ebove

epeclee aruü Boy zuggests the granules are prochrmos@êgr

The nueleus of, the zygote of B{4tç¿rle.'otunrlñ tseasutret

2l v x Ll u vlth ons or t¡,ro nucleoll (Êlraud, Lgl6r. 0lrsuð

also obsersed. spindLe fonnatlon snê asters but only approxLuate

ehrmosme esufits (fOO - 130) vere wad,s. In lltr¡cus, gq;¡Jr.alLc
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ast€r forustf.on vas obsewed a¡rd 1n certaln caseE meltlple

asters ¡ls'ls present betueen t¡hteh gJ.ohrlar cb¡wosøes rere

dlcpOsed. Tþe exlgtenc? of nugersus asters !s a cons€quenEt

of frequent polyspsïry ln &¡f¿¡. ( Gfraßd I L9r6j '
Xlr ggr lfa#I's çr.JJ,quû¡sa densely stalnlng partlel'es

geattered ove¡' the surfaee of tha rnreleus rer:o Obse¡red þy

Kose and ffi.Liot $gr?,. Cørnts of I ehræosonÖ¡ sera rnada t¡
the vegetatlve apÍeesr Fsrapbys6sr antherldla and oogsrla bY

tJrsse auth.ors. Presenee of asters and aentrLoLeg were aLso

repo¡'t€d ln the aygotlc aucXeus vhers reduotlsn dlvlslon

oceurr€d. lhese authors suggested the thalLue of H¡ sÍItæ.oqa

nas bapLold a¡rð the zygotee were d.!.plold." ll¡ess obs;rvaülsrs

of ttosg aad Elllot have þeen ref\rted þ Kaylor (195q).

Osunts of 16 - 6? ehromosor¡es-ver€ nsde by Naylor

0.9$ai tgfl b) ln E *g¡¡J,û¡Lqff,. fhe nuclsu eontaLneð 2-9

granules afið thÊse u€lo terueå chræoeentres ($aÏLort 19584).

lbere sêr'o 3$r 28 antt 55 chrouos'æef ln t'Ìrs antherldlru r

oogonlum enê vegetattve aplces respeetlvely (Eaylort 1958b)'

€æentLng on tbe obserrratlona of !{oss and ¡ür lot lLg5|l ¡

saylor (1958b) ststêd that cq¡nts of I ehronosmss by thess

authors sflrê ln reallty übs clrrmocentves asd that the tbsllus
wès
*s d1g3.o1d süd rdustlon dlvlslon oecurred, tn tbe ðwelsplng

EntåerldLa ant oogonla.
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In the vegeüatLve part's of r

cornts of 56 - 62 chræosæes sere nsd,e by traylor (19f7)"

As a nrla tbero arê no ee,ntrosomes ln the cells of

blgher plantr ín et¡ntrast to asrf"sal, cell.s" Scne of the

prllnttlve forms¡ guch as Bosses, ferns¡ cyead.sr âtrd glnkgo

renreal" tbe presenee of centrosemes durlng übe dtfferentlatlon

sf the ¡ootlle ee.ll's (&ransonr 1958). ?ba centrosome appcs-rt

to be a d,eüe¡uinlng faetor ln tlre formatlon of the flageLler

*tn¡chrresn ntrere the centrioLe ls the bassl granule.

Comtroeoues have also been reeorded tn t'he ce$-e of

sûüa Clrlorophyta, Phaøophrtar arrd Rhodophyta (Frltsch¡

l-9¡tfb; L9l2). In aLgae they are dlstlngr¡lsbab1s only at tf"ass

of nuclear division. Centrosæes are Bore readlly demonstrated,

ln thê Fhaeophyta th¿a any otber class of al.gae. Åecortllng to

FrË3ch (19t$bl L952r, they are vory eonepleuour 1¡r tt¡e

aptcal' ceLLE of Sphaeelarla}es¡ ln Dtctpfalag and fn FuEalas"

åst6rs t¡ave bem descrlbed ln nany Phaeophyta. Csnüros@es

and astets are chsraeterlstlc of anl,nal eells þut al.so ocsur

ln ncrst of ttre specfee of PhaeopbyËa studfed¡ Íbe ordar

FbcaLes f.n partieular shsr a resembLens€ to anf.rn¿l cel].s ln
tJ¡fs rospect.
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IIr.., åfiAfq[.fIçåt S.ÏUDIES

x. EFTqsrÅró êN¿ HEIqoDrT,.

Haterlal r.ras ffxed elther ln Karpechenko soLutlon

(Papenfuss nadLflcatlon) or ln equ¿l parts of 10Í eom"'erclal

forma}ln and 1Í chronlc aû!ð '' Âfter 2l* bours Ln flxatlie

lt r¡as tb€Er $eshed ln flve or Eore ehanges of, ¡esvåter üo

ell¡alnate ehrølc acld. Afte¡ graduel delrjnilraü1on ln gaa

nater - dlstllld ¡rater - elcohol nlxürrres, the naterlal lrss

süored La 6yfi oî ?Afi alcohoL. Ðelryctratlon of naterlaL for

embacldlng ï46 ca¡rled out as recgmended by Jol¡ansen (19tL).

!{lcrotme sectlons $ere cut at varlorg tblckness bett*een

h an¿ 12 ¡r and stalned ln 0, 5ß *æ, alun haæatoxylln anct

Q.rfi orange G, or 1É acid ftnehsLn ando.lÉ Fasü graenr êt

Blsærk brgrm and O. 5ß ?ast gresn. HaæatoxylLn gave better

rEsrr}ts as a nusleå.r staln than 2É orceln !n 6OS acetic

ac1d. Âc1d firchsln and fast groen proved best far co¡reeptseles

and reprductlve st:n¡eüges sþl}e the axls anð ottre¡

vegetatlve parts rere usuaLly stalned tn Blsmark Brosa and

Iast Gte€n.
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2. PH:[I,L9$P0S4,.CQ!frOSÂ G- åsarqþ 19æ.'

(Flates I - III)

Stnretqrp of-$he aplcså Ê.d, Sgþaolcqt Feelo$s.

@ C. Ag. ls chsracterlsed bY

aploal growth. In Longf.tudlnaL sectlons I 4t rlght sngles

to ttre flat surfaee (P1ate I, flg. B), *nd parall'el ts tJre

fLat sgtrface (Plate II, flg. B) the aplcal eelLs are

sltuateð at the base of tbe aplcal depresston whlcb 1s flllêd

ytth nr¡el.laga proteetlng the apf.caL eells. Ir otber ¡nembsr¡

of the Fr¡eales except Hggg¡,1¡g where a group of lr apleal

eella oceurs r a sLngle aplcal eell 1s placed at the base of

tt¡e apieal depress!,on¡ Xn th¡¿lÅg,glg¡¿ swerel apleal celle

oceml (pLate II¡ f,lgs. A anõ B). In trsnsvar.sê saetian ttre

epf.eal ceLLs are rectangrrlar rslth lBore or less rotrnded

cðrrters and un<lulatlng sJ.des (PLate II, f1g' A). 11æ aplcal

ceL[E oegt¡r ln a ros¡ separated frm eaeh otber by a ve¡'T

fetr of, thelr derlvatfves.

In nedlan longltudLnal secttons para|LeL to the flat

surfase of the axls, üha bases of the aplcal' celLs are

þroader thsn the aplces. å,plcal ee¡.l' n€asures 80 - 1O0 F

r. 25 - 3O E at lts longest and broadest parts respeet'lvely

snit the rnrcleus 6 - 88. ltrsy scgøent longltudlnal'ly sn tJrs

longer sldes and transversely at the base.
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lleð1en longltndfnål seetfons r aü t18ht angLec ts tl¡e

flat surfaee of the axts¡ shw one apleal celLfonly¡ ntrlcb

1s aors or LeEs blcoavex (P].ate I, flg. B). In thfs çaEG

übe aper of the aplcal ceill 1g broador or ln sme ear¡68

rq¡nded and lts psterlor end 1g uore or Less $Êlrosr.

Xbs bagal segpents dfvld.e antlcl.lnally and tbsn

parlcl{nally to fom a snall gr:oup of eells L¡rmedlately belolr|

the aplcaL cølL (Htata II,flg. B). fhesa eqlLs gradualJ'y

enlarge ¿ind eontrltnrte to the usdulla' Íbe ssgnents of tJre

apleat cell êlvlðe tranwerseJy to forn a cupeð rw of, J

or lr eelLs (Plato frfle* B); the upperuost ca}l of rhleb

almys rmalns elongate. It divldes transverseLy noår l.üs

base fomlng a basaL ceill shl¡¡h eautrLhtes to the eortef.

lbe upper nerl.stodera cel.{dlvldes longltudlnallyr Lnereasl¡g

ths surface of the thalLus. Ibo aertstod.oru celLs contata

denso chrmatophores ard cytoptasalc eontents rrttb a basally

or centrally Locatd grantrLar ntrel.ens' tht nertsüæatle

activlty of the nerlstoder:n eells ertend to a great dl'*taace

fræ ühe apex of the axls and branches. ltre serlstodern¡

vhicb le a sl¡g;le layer r bss a falr3'y thlek muellaglnous

coverlng knosn as the cutlsle.
îbe eells¡ ntrlch are cut off tor¡ards the base of tJrs

sarlstodern eell a¡d ths l¡neraost dsrlvatlves of tbe besal

seg¡Éent¡ of thø aplcal eells, broaden and thpn dlvlde
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ttransversely ar¡d their lot¡eruogt derivatlves t angthenr to

fo¡m medullaqy eells uhlle the upper derlvatlves dlvLdc

traneversely and Longltudlnally to foru the eorÈax. Scar

the aper the corüioal cells fi¡netloü aE aeslnllatanf cetl¡
as they potËeÉs a consld,erebLe nrmber of chronatophores. fro
ralls of, the cortl.eal eelLs beeæe thlekened vêry early

but dlvislsna st[]. contlnue" fhs cel,Ls of the nedul-La shqr

progresslve eloagatlon fræ the apex dsrm¡rsrdE and ocsur ln
I,onglürdlnål ffJ.es as a rssult of early thlckenlng of tt¡eir

Lateral vallg and conülnusd transverss dlvlslcns. lÌra erstt-
tralls always remaln thl.n. Fucosen vesLcles have baen

obrewd aggregated rotrnd the nuclorg of the apleaL ceLl

(PlaËe r, flg. å. anå B).

Ib¡ls there 1s early dlfferentlatlon of nerlstoderu¡

cerü€:r and nsduLlg near t'he apex. l{uet lage fonnatf.on ocaanE

vsrìf earl¡f acar the apex (Flate fr flg, B. Plate IIr !t[g. B)¡

¿t the es¡ners of the cel"l rEalls. Ayphal. clerrelopont rar
not obee¡ned near the agex.

$ln4qture of the lpatv later¡ol e.

Mfrnrüe c1L1ary proËmaos oecur aLsng the nargln

of the branches and the arls. fhese are lnitlated by a

sl.ngle f,our slded aplcal ceIl (&ato Irflgs' å, D anil E)r a¡ld
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tùey d,walop lnto the leteral hladas r¡hLeh eharaetertstteally
f¡lnee t&¡e brancbeE and the arts. lhe segnaatatlm sf
the apleal cell and the developent ofþlssu€r ln the leafy
laüa¡als are slnllar to that fn the vegetatlve aplcel.
tatlrre laterals, bouever, do not ehor aplcal ceLls and

have eeased apf.eaL 6rwtb. raternal gtn¡etureg in the
aature ¡.cêfy lateraLs are sÍnflar to the stnretn¡ree of, ths
¡xl¡ (Plate X, fÍg. F. anü ?Late fII, figa Â a¡rd B). typhae
do not oeetrr ln the leafy Lateral¡ tnrt tho arucllage

acernulatlon 1g nore atnu¡ûant ln the nedr¡Lla than ln any

otbe¡ ¡ratrts. sealarf.fsm thLckenlng of tbe eelt rall.s bas

b6qn obsenrecl snly ln tbe nedr¡lla of fertfle Leafy ].ate¡als
Bossosølng fems-le eoneeptaeles (plate flIrfLgs. B and C).

flfi¡st¡¡¡.q¡g ne. tþq ïpplfl e.

&e vesl.clee develop croee to tbo ap6x of üho brancbsg

and the srls' lt¡o utnute elllary prosesse,E t¡hleh frlnge
tbe arr¡ and the branehee dovarop lnto the vesleleg.
9e'ralepnent of tþe tts$rer ls sf"nilar üo that ln the ¡:rls
¡qel the branches. surface grætb eüd trre increesa tn
tirtcûrnsre of the eorüsx load üo mpü¡re of tbe neðulla ¡
rwants of whlch are e@only fç¡nd arsu¡d, ühe edge sf the
eavtty. rhternal stmetu¡e of the stalk of tha vesÍelel
also shøns sfntlarlty to thât of the axls end branebes.
ãyphae d.øvelop fnþhe ndullary regfon of the vsslclo gtalk.
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Protopt arnn aggregetes ln tha fors of yelLæ-bronn rouaü
nssses between the eelr..{ra!}s of adJecent eelle a¡rd ftom
these rrasses Þhas dwolop tpl,ate I, flge E to F). $sst€I
or Lata¡ ühese hyphaa becme septate but rlo not braneh"
rn the veslcle stalk byphae ar{ahrayc suau ln st¡e.
.St'q¡qtuÏS_ pf the ncatFre ..tha4¡¡rg.

trlatr¡re parùs of the arts ard thr branobeE sbon tbåt
aæeral elranges take plaee ln the tlgsues. Tho neristoðera
ln the maturo tJurlus atrrays rsatns a slngle rayar of
rad'larly elongate eells eontalnlng dense cbræatophores anrû

eytoplasnie contenüs wlüb eentra.l.ly loeatod granrrlar nuçlel..
îhey dlvide nore oftqr antlel,inally ühan perlelfnaüy (plate
rrftg- G)* $re foruer dl.vrslons lnereass ths suïrace of the
thal.lus vhlle tba ].etter dLvfeLon¡ add to the cortex. $eon

ths lateraL vall.a of tl¡e usrLsÈodexa cells bæme thlck and

lamellate and ptt eonnectlons oegur on the lrner erogs.ryalls.
Hylphae ds not occur rn tbe nerlstode¡ã!. lhe nerlstod,sra f.¡
eovered Þy a rnuellagLnsÌrs Layer whlch la very thlck snd

lameillate. the nt¡nber of layers of nerlsüoðem eelt s tnereases
tn t'he reglom of stlpø and these Eelle alEo eont*ln deass
ebrøatophores¡

lbe cortet conprlses about sfx Layers of, isodlaaetrla
eelLe and ls di.ffermtlated Lnto lnner cortex and onter cortex
(Pl-ate r, flg. t). ltre outer eorüer ls gønsrally eæposeû
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of 3 or l+ layers of snar,r eelrs rEhleb conüefn dence
ehræatophores. [o ryahae dwe].op fræ the auter eorte¡
but' plt connectlons and nucllage fonnatlen oeeu¡. lhc cell
vall's are thf.ck and lanellate. The lnnsr eorüe¡ cæprÍsss
2-3 layere of large and e.Longato ce[fnd these eella eontaln
dense granular eytoplasa and. chrmatophores. $we lnner
cortlcal' cells eontaln dense, coüBpaet¡ llght broyn eonÈents
(storrage aate¡lal) rn roundd or elongate masses ulth extenslon3
torardg tb$lts (Praüe rr ftg H). these ce.Lls gr.ve rrse ts
btrphae- the eeLL rarls are strongly thrckened and. lanellate
and plt-fonnatlon is very cormon. t{uellage occuîs at the
comers of the lnaer cortlcal cef.f.s. DivÍsions of the cortleaL
cellg bave been oþserved in a fet ceges onry.

11re unadulla rs eonposed of nany rayers of er.ongate
eel1s taperLng at þoth ends (plate r, flg. c). !{edullsry eells
eontaln granu.lar eytoplasæle eontente and a fm cells contaln
Terìr sparse cbræ¿tophores" ltre rateraL valls are thl.ck,
pittd süd st¡ongly lanallate. Muellage 1s fomed at the
eon¡srs of tho cerlr, possiÞly clue to ths seBaratlon of üre
gorners of tha eells, the eross uaalg alrays remaln Èh1n,

I{ryhae dere}op betreenþhe vallo of the nduLlary cella
a*rl they contaln chromatophores aad storage nnaterlsls. Tbe

Fphaa arç septate and unbranched, d.escendlng longftudlnauy
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(*aüa rrflgs. K to H)" rn ths reglon of tbe stlpe the
l¡ner eortex ls nosü.y tmversed by rryphae aad tbo eelL
valls of þphae ara very mrch thlckened ad rsñellate. Íhe
ndulls occupLes the l"argest aree of, the stlpe and lt f.¡
dtff,lcult üo locate the ortgfnal radullary eel.ls bêcause oif

t'he tortuous development of hrphae yhlch resmble tha parant
Eells" l?re leteral ralls of the medr¡llar? eeLLe are
strôûgly thf.elrensd antl plttdr h¡t the crogs r¡ells ræln
tJria.

8e+*gdnc$ljq çrsânF.

Pþvllospora ls ôloeelous. FsrtlLe leafy Latemls aro
snal.ler than tbe vegetatlve oîêso XIre lnteraal stn¡shrre of
the fertlls laterals ia slnf.lar to tbat of the vegetatlve
branshes except ln th€ Eealarlfom thf.e&ening of the ceLL

tallg 1n the ndulla of the fæale fertlle leaf} laterslr
(plate rrr, flgs. I añ c). thc esnceptaclea are scattersd.

ovet fb¡¡ fertlle Leaf! latersl¡. Ebg &ele eonceptaelcg are
larger and dgrker la col.mr tåen ths nale onoge Þfucllago

oeeurs la ah:mdanËe in the famale loafy later¡ls.
D,ew¡4q¡menl, qf glg,h¿rfdla,

lbç antherldtr¡n arrses as a snall papllla (prate rrr,
fLg. Da) fræ a sa}l-eell of ilre eonceptacLe. ftre papllle
dlvides transversely fo¡ulng the antberldfin propcr and a
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stalf eell (F1aüe IrI,f19. Db). Ttre latter dlvldsE

f,urt'her and naS produee an antberldlm dlreotly ( PLate III,
tLg. pc) otr a paÞllla r¡hlcb ln hr¡u produces an antJrerldlru

and, lts stalk. å eompJ.ex branehlng sygtæ results Þearlng

antl¡erldla whlch are either laüeral or ternlnaL ln posltloa
(Flate III, flg. E). The nucleus of the young antherldir¡n

undergoes sf.x nucLear dlvlsLons (plete III/flgs* Ðd to Dh)

so that 6tr nuelel are forned rithLn lt. lhe antborldLr¡n

Lg stalked and naù¡re one Ãsasures 26 - \? fz x I - 13 ¡r.
Ânüheridia mature sueeosslvely.

Davelolment -q$ oogo+La"

ïhe eoneeptacl.es bearing oogonl,a poosess r¡nbranehed

paraphyses and only ure egg 1s produead tn each oogonlun.

An oogonlun develops dtreetly fron the ¡rall-cells of
the coneeptacle (Plate Ïff, figs. F and G). the oogonlal

lnltf.aL divldes transversely lnto tvo cells ¡ the oogonlun

and lts stalk eeLl. flre stalk eell dEee not dlvtde firrtl¡ot,
lhe young oogonlnn possesses one large granuJ.a¡ nueleus anû

an extremely large nucleolus (oeeaslonal,ly 2 nueleüLl). tbe

nueLeus rmdergoes three dlvlslons (Plate III, flgø. H ts K).

åt 2 a¡rd l¡-nusleate stages the oogoniura f.ncreases in slse

very rapldly vlth differenülatLon of three oogonlal s¿lts -
exochlte, uesochlte and endocblte (Pl.ate fffrftgs. S and J).
Degeneratloa of s6ven uuclei oecurs ln slüu ¡nd onLy one

nr¡clsus beeomes firnctLonsl.



rc.

tþe naturs egg contaln¡ a Large nucl-ø¡s about 10 u

aeross ultb a large nueleolus. !þe nature oogonltn ls

ovold and measures 132 - 4.1 p r ?8 -180 p. ltatlrratlon of

oogonÍa occurs glreeesslvelf.

fn the apleal- reglon of tbe oogonll¡E! the¡e ocçlrr

thlckened rf.ngs of ¡a¿ellage LateraLly near tho apex' these

tingt fi¡rther lnereass ln slge and cause the eonstrletlon

of the eytoplasnf.c contents !n ühls reglon (Plate IIf, flgs'

¡ to f,)" ås the rlng beeooes EoIe and nore dlfferentlat€d

the ralI lnereases ln tbickness due to tbe dwelopnent of a

EuEllaglnous reglon vhleh lnvegtg t]ro eytoplasnle contentsr

At ftrst tbls 1s a thtn layer but lnereases progtesslvely ln

thlcknoss. I'be srsllfng of the utrcl].age forces t'he thlckensð

apical collar aïay fron tbe eytoplasnLc contents' lhe srellLng

also causes the separatlon of cytoplestslc contents from the

basal. reglon of the oogonlal sallt esuslng lt to beeon€ Ararn

ouü lnto several proJeetlons (pLate III, fig. K)" Ttrls tblelr-

enlpg and syelLlag oeeul ln tbe mesochltc and' 1s referreð to as

a?besoeblton eollari by saylor (L9\9a) ln her decerlptlou and

dlseussÍon of the oogonlu¡n of ScEÞotþalkt dorïPaTpq'



?1.

}. sElnococc9s, ,ÅXITJ*IEIS gf,gyltrp I91o
(Ptate lv).

åtllrçtqrq.,pt., the 4n1 SF,L.¡¡d F¡ÞÎnlçÊ} ref,f¡c4q'

$sqrtJl fn occllts þ neana of

two apLeal eells *hteb are four-std.oð tn üran¡vetrEe

secüion {rtate IY, f,lg. Þ). Ihsse eells 11o at the bsss

of the two aplcat ô*presslo¡s EnG on e1über sf'de of the

apf.eaL ry dl¡e (FLate fT, fig' B). &e aplcal retl¡rð dl'se

1g a perslstenü prolmgatLon of the maln axls t*hleb separates

tlre tt¡o ap!.caL ceLls. 6n¡ber (1896) ôc¡a¡lbed a ronmd

ep€x ed a stngle \-stdsú aplcal ceLl 1n the arll of the

eu¡nreð Leafy laterslg n€ar the apax. Bn¡be¡ tn hf.g ðlagr:amatic

ftg¡ge dEscrtbss the other apleal Ge1l as tbe }ateral

l¡rltLal. Each aptcat depresslon ls fflled rtth auetlags

rhich protects the aplcal eells (Flete fT, flg" l). Ths

aplcal eells oscnr at dtffereut leveLs so lt l3 ealy pa*sLble

to obeenro both aploal cell¡ together l¡ e longltudlncl

eection paral.Lel to the flat surfase of tha the,llus (Flate

fV, flg.. B). Ihe aplcat eel} pots€*$gô a eoatpX6nroue gramtar

¡t¡e}€us and leas dense eytep.laaule contents ühan the adJacemt

sel}g. $}¡e¡e ap|eal eelLs aro rectangUlar wltb round6s

môsn ln tra¡sverse sectlons (Flate IT, f18. D)'

lheaBlealEeI.Igsegnent].ongltudtnallyonthelonger
sld,es and traneversely naar the hse" Ího besal segpenü
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ðf.vlåo¡ antlellna$y and then perlellnally to fors a gro¡¡p

of cells whlch emlarge gradually to forsr the nedulla
(Pl,ete Iï, flgs. .â and 8), lhe longer segnents dLvlde

perlellnally to forn cumed royn at 2 or ñor€ eelL¡ (Ptate

fV, flg. C)" The upperuogt cell on elther sld.o of tha apteal

celL eLongates. ft dlvldes perlellnally nêar the base foming

a basal celL and an upper nertsüoderm eell. The basal setl
eontrLbutes to the eortex¡ and, tbe celLs forned by the

longltudlnal dlvielon of the nert"stoderæ celle lncreasa the

s¡rrfaee of the thallus. The nerlstenatlc actlvlty of tbe

nerfst'oderu extends well dowrr frm the aper of the axls.

Tha Loue¡rost derlvatlves of übe lenger segnente dlvlde and

redtvlde to contrlh¡te to the nedul,la. Ths ¡nLddle derlvattves

of the longer sogaents dlvlde perJ.el.lnally and antl.ellnally Èo

f,om ths cortex, Itreoean veslcles oceur aggregated roud the

nueleus of ttre aplcel eeLl (plate Ig, flg. G).

In thê apf.eaL ard subaplcal- regLon the nerl,stode¡m ls
a slngle 3.ayer of elongate cells eontainlng dense ebromatophores

anê a eonspleuous granular nucleus, Ihls layer 1s sovered

bf e tblck unref,J.aglnorns r er¡üf.e}cü" tho eortox ls cmpæed, of

snall isodlauetrlc celLs eæta:Lnlng ebrøaüopbores ¡ anô thr
lt functlons as asstmllatoq¡ tfssue. Cells of the aedulLa

shos gmdual el.ongaüf.on fræ the apox dovnmrd.s aud þseau¡e of

tbe øarl.y thickenlng of their lateral $al[s end subsequent

ttranwerse dfvlsLon¡¡ they forn Longttu{lnl*} flLes (PLafu fV,
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flg. B). Tt¡e erossr¡alls renaln thln. lfirellage fonnatíon

oceurs near the apieaL cells as vell as ln tbe subapleal

reglons (Plate fV, flgs. A to D). Ilyphae do not oceur ln
tblg reglon. Plt conneetf.ons oceur 1n the eorütea1 and

ndulLa*y eells.
Develoma4t of , the lea{v tratqFals.

l{ature laterals do not shov any aplcal ee1l. Tbe

grosth of the Laterals ls lnlttated by the developenf of

lateral lnltlaLs fron one of the segnents cut off fræ tl¡e

vegetatlve aplcal eeLLe (plate fY, flgr. .å' and B)l lhese

t-nltlals are four'sided and. are llghter Ln eolour than the

edJaeent eells. Dlvlslons of tbese LnltlaLs are sluílar to
those ln the aplcal eells of the Frl s. ThEse lnltlalg beema

lnaet!.ve at an earlV/*ree¡ after shleh the lateral braneb

enlarges onLy by ueans of eell dlvlslon wlthin the tlssues a¡rd

þ eell expansf.on. Lateral lnltlals have also been reported

by omber (1896). Frltscb (r9\fbi Lgl2) statea tbat tbe

leef! laterals d.o not groy by ueans of an aplcal cell but by

the dlvlslon of groups of surfaeo cellr. In lataraLg the

cortex sonslsts of up to four layers of elongate cells
Looaely arrangeô and vlth nore mucLlage th¿n Ln the axÍs t

(Plate If, flgs. f and J). lhey alss contaln large and, dense

chræaÈophores tbån ln tbe eortlaaL eelLs of the arls. In

leafy Laterals, the neüulLa la cmposed of about lr Layerr of
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eells ln depth and these are narrovly elongete" lbe uell¡
of tho cortleaL cells anð neùrtlar'¡r eelLs are norê strongly

tJ¡lckened than those of the axfs. Ott¡er ehanacters of the

tlssueg of the leafy leteraLs a¡e slnlLar to those of the arl¡
and the brancbes.

a

In ths uature tballus partlcuLar3.y 1n übe stlpe the

nerLstode¡m beemes 24 layered. I'lre cello are radlally

elongate r,'ith dense ct¡¡cmatophores ard these cellg firnetlon as

asstnllatory tlssue. Tfie lateraL valt-s are thlck and the

!.nnsr croEs salls are pltted, fbe aerlstodelu ls covered by a

thfck mrcllagfnous cutie.le, fn tbe natu¡e thallus nerlst€natlc

acüivlty of tbe nerlstodem eelLs does not occur. Ho hypbae

oegur ln the sertstoderm.

The corter 1s composed of y or more layers of eelLs

vhlch are lsodlssetric (Plate fv flgs. E and F). lbe eortleal

Ëells a¡e densoLy cytoplasmle $ltb few ehronatophores. Tbe

sellg also contaLn nass€s of Llght brovn eolou¡ed materlal

(storage natertal). Shfs storage naterlaL lncreases ln t'he

eells at the base of thø axÍs and ln tbe st!.pe. theEa eortlcal

cells nay also firnctlon s,s assf.Bilatory tlssue' lbe cortlEal

celLs eontalning storage naterial deveLop tryphae (P1ate fq
flg G). Hyphal developnent lncreases ln the regLon of tbe stlpe¡
yhere the fryphae are septate and unbranehed r rtnnf.ng transversel:

tæards the nedulle. Írre rralls of the eortlcal cellg are
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thiek, J.enel,J.ate and. plttd. HuclLage acEtmtrl.attsa 11 ln

altudanee.

Îl¡e nedulla 1g nade up of nÊay layers of elongata

cells ln longltudlnaL sectlon (pLaüe IY, ftg. E) asd üheso

eells aro so s&llar to the corülcal eelLs ln transvsrse

seetlon that lt ls öffteult Èo dlstlngulsb betueen thE tuo

tlssuee ln the ìrpp€r part of the axls. ltey csntaln spals€

cytoplasmle contents and oecaslonaLly a feu cbræatophores.

fhe lateral ralls arø tblckr lenel'late and pltted and the

e¡ossraÏLs ars thln. Hucllage oceurs abr¡nåantly ln thfc

reglon. Hyphae develop profusely n€ar the base of the axis

and the stlpe¡ orlglnatlng from the lateral r¡allg an(l tt¡e

end wslls. Ttrese þphae are septate and unbranched' ¡ runnlng

longltudlnally dorrnwards (Plate I!, flg. G)¡ fo].lowing a

tortuous eoulse so that they appea'r as sßaLL eelLs Ln

transverse sectlon (Plate frI, fig" n). In the basal pÊrt

of the a¡ls and the stf.pe, fe¡r large aeduüary ceLls Yetrs

obseryed as nost of tbe ueduLla4¡ reglon ls f,ull of hyphae'

snlth (rs93¡ deserlbsd brlefly the occnTrenee ofþ eentral

portlonl the cortetn and an eplðernls 1n Sptrqlifì¡Eeus,af,LtlarlF

StÏs.etr{le, of thP esqot+P}es..

Beeepüacles are eltber bÍse:nraL or unisemú þl¡t

gen6rallytheyareblsex¡al.$Btth(1893)a¡rdGnrber(1896)
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üescrlb€ð tJ¡e rseeptacles as blsexu¿.l wltb t'he nale GoD-

cêpüacle¡ at the b8Ee of tbo receptacle end the fena16 onss

nsa¡, lts top" In btsexßL conceptaelos the oogoala snð

antberf.dla are borne on opposlte sldes.

Inte¡n¿l strueture of tbe reooptacl'es Lr sl¡llar to

ühe vegeüatlve parts of the thallus but vltJr greatet nuclleSe

fornatlon and looser cell arrangeuêñt. Tbe eorter anð

medr¡Lla aæ lnterrupteü dus to the ëerelopant of the con-

ceptaclosó !Þs se$.s of th6 cortlEal eelLs and nednlla¡ìf

eel.ls are eonsld.erably tbleker than those of the vegctetlve

parts (Plate fV, ftg. B). flyphae do not oceur ln arry part of

fbe receptacle"

ÐqveJ oFent pf ¡nÊl¡Prl(llq'
åntJrerldla dæslop fron an outgmuth vhich arlses

dlrectly frm the wall-ceLls of the conoeptacle (Plate IlI, flg.

Ka ) . l'lre qrtgror¡th contü¡ êensc eyüoplasnle contents ald' a

Large nueLars. Íhis papllLa dXvldss Èransvereqf to fom ths

antberldtun proper and the stalk eeLI (Plete f9 ffg, Kb). 'flro

latter aLEo produces paplllae sbleh forn anüherid!.a, tlurE då-

ve!.opr¡g a branched antherldlal elugter (plate ff, flg" Kg).

Ånthertdla are also bo¡na singly on the urs}} of the GOD-

ceptaeLe. IE soge eases the stalk of the antberldfu¡n 1g

poorly developsd" Íotmg antherldla trave been obeenred

developLng fron the base of an eEpty anthe¡i.dlr¡n (Platt fr,
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f1g, Ke). lntberldla are elub-shpoü anct the anthsrldlal
ual.l ls eonposed of erochlte and end,ochite. Spenrc are

llberated tbrough an aplcal pore (plate ilf, f¿e¡. Kc and EB)"

üucLear dlvlslons h,ave not been oþserved bn¡t lt ls certein

tbst sfx tl|¡cLear dlvlsfons occut tn an antherldiun of

Sg.fIgæC¡¡¡. ag ln the other meuberE of the hrcales slnce 2

to 6L dlvlslon stages have bean obsarved (Plate rl, flgs. trc

tO fg). Sueeesslve naürratlon of antheridla oseu¡'s. there

ls gradr¡sL dwel.opent of astherldia up to the 2-rnrcloate

etage Þut after tJ¡ls tbere lc appreelsÞLe l.ncrease ln slza of

anül¡erldla. Ånatnre aritherldlmmeasîrres 2lr- \9pr I -lh.
4evçleE?enü pf .oqpFnte.

Coneeptaclesr bcarlng oogonla¡ gonerally possess

unÞranched p*rapbyses nads up of lrretüar eelLs snd eon-

f,alntng dense cytopS.asn. üEfth {1893) reported the brancbfng

tendency of the prapbys€so fhe lover eells of parapþsês er€

oblmg and tþe upp€r ones arô Borê o¡ Less tcrund. Bløen¡sl

conceptaclas bear both brancbd and unbranched paraphyseo.

Ån oogoniun der€lops ðLrectl,y fræ ühe trall-cell of

the eoneeptacla es srr outg¡wth (Plete IS, flg. L). îhe

oogonla]' Xnltlal contalns ðenge cortents anð a Largo granrlar

nueleus and tlre lnltLal dlvldes transversely to fom t'he

oogontr¡¡¡ prop€r and a stalk cell (PLate ITl, f,lg' !l). lhe

I,atter nwer elongates. There 1¡ gradnal f¡nsrêase ln the else
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of tbe oogoafiæ up to th€ ¡+-{rucleate stage, ad, f.ü becøeg

mcb larger þ the B"*ucl-eate stage (ptate rr, flg. p). lh¡ec
nuclear dlvlelone oecnf ln an oogsnl& (PLate fY, flgs. S,

R a¡d P). Ðogeneratl.on aî 7 nuclel b¿s not bcen observed¡

bn¡t one nuclerrs ræalns fimctlonaL ln the slngle egg. Oogønla

are ovold and neasure f$*Zlf p r 6*-t5O tr. $re uahrratíon

of oogonla ls successlve. Tlre nreJ.eus of the oogonlua ls
¡urror¡nded ¡f Fueosan veslcle¡ (Flets I9 fi[g. I A ]. t]Ê
egg rureleqrs ls large ard æeasures up to lO p acrors ¡rlth a

Lar6e nueLeoJ.us Ì¡p to I u aerors. ÍhG oogonial rra"llg a¡s

cæposeð of exoehlte¡ mesoehlte and, end.oehlte (Plate rl, flg"
ç). 11re nesoehlüe 1s sürongly tJrlckaned to fom a rlng or

meaoablton eo11"{i" scvÈotha.lLe dorrrear¡n.

b" scTfÇËfåLLÀ soFTsaRPA ,(irsyJ"].ls, 1Ê3O

(Plate Y)

StTr+$tqrq, of , the aDlqalJan4 s¡¡E$l-frJil'},, rq&longr

In Swtof&al.{a_Êqryqßrnt Sro$th ls tn:lttatd þy tro
apleal eelås. fro ap1cal de¡rcs¡lons occur Gno on etther

slds of tbe round aplcal dl-sc and, one apleal ceLL lles et the

bass of each depresslon (Ptet€ î, flg, Â). Àplcal cells are

@ four sldeô and_oaçur -fn_aq elqngatd gnelwe
trergrsm ÈE leaff l.eüeral¡i

at the ape¡ß of the tl¡atlus (ftate T, fLg. å).
tho aplcal depreeslon¡ are ftlld vlth mrcllage thleh

prttects the apÍeal selLs. fhe trro aptcal ceLla oceur at
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sl1ghtty df.fferent lwels so tbat boüh ean be obse¡ved

only ln thc longLtgdlnal seotlons paral}eL to ths flat
sgrfeca of the axls (platc Y, ffg. å)" In tranwergÊ

seetlons, these aptcal cell.a t¡:ê nor6 or legs reetanggls'r

ïtth ror¡sded ends (plate V, f1g. D).

t,öngltud.lnet sectlons parallel to the flat surfaee

exhlbtt \-sldod aplcal eeLlE (plate l, fig. B). In Long*

ltudlnat *eetLons perpendtcular tE th6 fltaü surfaû€t the

apLcsl ce}l f.s bf.eonvex r*lth rc¡gnðgd enås (ptate Y, f,Lg. C)'

lfie aplcal cells segnent longtùrútnally on tbe lonßer sLdos

aüð trÊ*nversely nsar the bese (Plate V, flgs. g anel G). ltro

basel sagnæt dlvldes antie}inally t"o fo¡m a groqp of eells

rhleh csrtrlÈgte to tl¡e meår¡l.la" rbe I'onger segnemtr êlvlðe

perleltnally to fonn eunred ro1*s of cellsr the uppemoet'

{erfvatlvss ef uhieh aXtraya reualn l,ongEr t}xsn brasð anå ln

hiln dlvide pericllnally forulng h.caX. eells and nppal celllr

&e uppør eeLlc dlvlde antf.clf.nalfyþo foru raåtatlf eLolrgate

nerlstûde:n ce[ls YLth dæse ehroaatopbores and eyüoplaenic

sonüents. lhe merlstodsm eeljll,g ræal'n nerlstem¿ülg. ttts

Lcnrersoet cel,Ls r arü off frgg thç Longor segmênts t dlvlde

perf.cllnallÍ and antf.cllna1ty to foln tt¡e nedullat uh¿DÈ

the ætddle ceills ¡ cüt off from the longe? sçgÐents t dlvldc

lrreg¡rlar¡tr to eontrltnrte to tbe cortex. thsse cells curtafn

ch¡matophores encl f\¡nctlon as assf.ür.latgly tlssue. HueíLage



tlo.

fsalntloc EçÉt¡lt n6tr tiu aytcnl cel}ü" gþ b*e*t aaû.Ls

amt cf,f fþ the nsr!"stodeu cell¡. ûse eætr!.but¡l ÛÐ t&Ë

fsæntfü st ths Gsrtolß* &o thtrcþqnl*g of call ÐsLLg l.n

f,¡¡6 eorts 6*urs rely oatly ht dtçtsl.asr ttil*ll målnue*

the æiluïlarf ôeiL1r ffiûuâ.Iåï stæ$aüs ts fors* l*ngÍ,îxfrIfffii!

fllæ sf, çells" ffl¡pùae åo ¡¡ot æur tn tb aptOal alx[ mÞ-

aplæl reglæt*. IJt ttl3 sr¡haplsl r6gf¡ß tùs ectrl ¡tILl ot

tüs eorts arrr tlto sr*hlln nm ¡t¡ægly tåtchsndr lrael,X,*ta

r# pttt*it. &t[ûtr falstÍæ Íæsætæ tü tbt æþ¡dsrl

tlgtæ. Fngæan vestulg üffi tffig tb üß$"æg $ú tfut

rptæl stfr åd ftü ütüFtæt¡¡ ttlrtl T, f,tgr* I s# cl"
:

a:i ri',frm¡gkÐl'll¡[n$,,sr, Tiþù r ilqfF.¡F$#Ï"+]
8ættæ* tü¡sgf¡ tb *pfte* of t&e acture læfy

tr¡tere}u de *ot lþ¡r tbo F*erwlûs sf sÞûæ} ütlt Þt tül
lffiefü¡dfnal ßüütl{mll wt rollntlsl tü t"hr ftrÈ s¡rf*æ frf tåG

extl ad pæ¡fn8 tbfuwù tk a¡mr sHr XJIFB,1¡ 8d ¡lÊûlaf¡ûr

r[æ*ts celX,ar differtry f,xq {ths Pcrt*toüe¡r c1f,lr¡ æ tha

slår otr t}j *$fcsl deryreostæ {Htrta I f,tg*. ¡, tgt !}. &üt
rñ Xrtsrl¡l inttt¡*ls¡ whl.ch ert leager tbrn ühs æstc&dl{til

a,el,le. Ibû inLtl¿l 1¡ fffi f,r€ru a çsnl.¡todûlr û€üf rbfuù

dw not dår1ôc tnentverseü"y. fbt |raltttt €€ül' {gltþ f,
f,lfg, 3l ft þç3[ gütsrll.ä¡ly s+r nrrç¡ po*tl¡râsrly tnü !t
€ffitetff a t.nsgn gr:ffi!åe æc|-nr !r¿t'b !Åght ef¡try}¡g[o
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eontents. Itl tlansve¡se sectÍon ths lateraL tattial. eø1L

ls rectangular (Hlate Y, ftg. F). tbe groüt'b anô dlvlsloa

of tl¡e l-nltlsl Eel,L are slniLar to those of the vegetatlve

aplcaL ce1l.

on¡ber (L896), sayLor, (19\94) and Fritseh (L9htþl

L952) ststed thât the lnltlal eell dlå noü exlst 1n ühe

laterals.
$tq¡.etrrra or the, SatuTe .tha}lïs.

fntemaLly the exf.s ¡ brandhes and ttre leafy laterals

ar€ cmposed of tbe acrf.gtod€x'nr the eorts¡ and übe med'ull'a'

Merlstoder¡n l¡ tho uppar part of the arls ls a slngle Layor

of raðlally elon^gste celle contatnlng d.ense ebræatophores

and cytoplasüle contents (Flate Y, flg' G). In t'be ba¡al

part of the ex{ g and tbe stlpe I the nerlgtodern becæes abut

4 layers of cells. Thê Latsral salls arø tbÍek anð Land'late

end tbe lnner erosstfalls als pltted. llårlrtægttc aetlvlty

of tba aorlsüode¡n eelLs erterd's some dlstan¡e ðown tJre e:rls

and the brancbes. üucLlags oceurs et the lnner cornerg of

celL salLs r and the nerlstoüctu ls cwered bY a thierk

muealaglnoug ncutlclen.

lhe corüex Ís conposeû of \*10 Layers of lsodlanetrlc

Largo cells uhlch are loose!.y arrangd [n oldt parts due to

übe abnrndanee of nucLlage. These'eells contaf¡ denge

ctræatophores and storag€ naterlal occupyLng tÏ¡e entlrs c[L.
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fn the t ateraLs a¡rd ln the branehes the conüentg of the

eortf.cal eeL}s are llgÞter ühan those of tbe axls. llre

eel,l walls ars strongly thlckenedn tramellate anð pltüed. In
the stipe and the basal par,ts of the s,x1s r the eontents of

the eorülcal celLs are ver.ìf dark bro6ß anð tbese cor'tlcel

cells prod.uce ttyphae.

lÏre neðu1La comprlses l+-6 Laysrs of cells fn the

t eafy laterals aad, Ln the upper parts of the axls r but 1È

beemes nany layers thlck of eLongete cells nsar the þse of,

the qd s anil tbs stipe. &e e¡oss waLLs of the neùrllary

eells are thln anð the cells contaln sparse contents. fre

cell waLls ale strongly thldrened, Lamellate and pÊtüeûç

soùetlnes wltb sealarlfora thf.ckenlngc. &e neür¡Llary ee$'c

at6 sellarated by the abundant nucllage aeeugq.l.atlm.

TerT fer tryphae develop ln the upper part of the s?13

but they lnereass greatly ln the basal part of the axls anû

1n tlre stlpe, lhey deveLop fronn thë ends ancl sldos of tba

aed¿llary ce3.Ls and n¡¡r LongLtuctlnally dsrrrwards fol.lsBl'ng a

$ortuore ecnttse (Plate Y, flg' G). In tranwels6 seetlon tbe

byphee ars nade up of s¡4411 eeL}s rrhf.ch contaln ebrmsto-

pborer r and they are septate and braached'- Saylor (19\9 ) also

rleserlb]ea tfre lnereasa of byphal. produetlon ln tbe basel part

of the a¡Ís and tbe stlpe. In tbe stipe and tn the extrene

þas¿l part of the axis, tbe nedullary cells and the l¡yphae uay
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funetlon as neehenlcal tlssue düe to strongly thlckenad walls

and frequent transverse dLvLslon of the celLs.

D$JLelowpnt of the JleçqptÊl*es.

The receptaeLes deveLop 1n the uarglnal groove of

the axls. lhe reeeptacle protnrdes beyond the groove and'

possesses a deeply lndented apex eovered by a large and a

snâItr lneurvd Lobe. lt¡ls ass¡rnetrT ls lost as the reeeptacle

develops hrt ühe lr¡üentd" aIpE ræaln¡ ¡¡ntlL the concepüacles

are denrelopeð* lhe sterlle tlp ðovelops after tbe dlsapP€aranee

of tbe lndented aper as d,çscrlb€d þ $aytor (L9\9a). the

narglnaL groWe ls conflneel to one nargtn of the a¡ls wbleh 1s

st f.ghtly mors fLattened than the sterlle one. llre narglna.l

groov€ ls ft[eð nlth mrcllage (Hlate T, flgs. J a¡d K].

InongttndlneL sectlons ent parallel to the fLat surface

of ths thellus thrqrgh the narglnal grol€s sbgfl| ff'ask sbapd

calls along the base of the groove (Plete V, f1g. f). lhese are

lnltlal ce1.ls of the future receptael,ss. Sectlo¡rs cuü through

the aper of, the yoÌ¡ng demeloplng ræsptacles alss shor slnllar

selLs st the bese of tÏ¡e aploal dopresslonc (plate V, fle. J).

À¡lcal cells are aluays prêsent ln tbe r6ceptacLea as Long as

thelr apleea ara f¡denteð. Bo aplcaL eell $as obse¡rreð 1n a

uature receptacle.

fhe apor of the dereloplng reeoptacle Ís oxtrao¡df'nary

becsuse lt shÐus ln transvGrse sectl0n¡ a regrl18t 3-sLd'edl
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aplcal eeJ-l (Plate V, flg" L]" Loaeltr¡tlfnâl segnentatlon

of tbe apåcal eel} oecurs near tbe base. The Þsal segnent

illvldes perlellnally to conürlbute to tbe nedulla' Ïbê

lateral segnents also dlvlde perleJ.lnally to fors ü¡rved Dsrg

of eolls. The lor¡ermost eells cut off fron tbe latera.l

regnents contlnue perleltaalÐ ellviltls! anð add to thø

nedulla' lh't nlðùle ee1ls of the laterar segøents dlvlde

Longltuù[nally and transvereeLy to brrlld up the eotrteû. lbe

upBermost cell of the euxr/ed rtrrs alnays renalnã longer tban

broad snd forns the uerlstode¡m uhere the eel.ls are radlal.ly

oLongate vlth dense ehromatophores and cytoplasnlc contenüe.

tho þasaL eells¡ cuü off fræ the merlstodera seL:.s¡ also aðd

to tJre oortox. Tbe nerlstodern remalns usrl-süæatle for ssts

üi,ûâ.

Barly thiekenfng of cell l¡¡a}Ls end ruucllage forøatlon

occur !n the corüex anit tbe nedu}la (PtatE Y, flg. J)' lbe

cortlaaL cells remafn lsodtanetrlc ar¡d the neduLlary cells

grad,ualJ.y elongata to fom longlüudfnal flles of obilong cellc

{Ðate Y, fig. J). Pit-*ænætlons ocü1r n€er the apax af, fhe

reeepüacle bmt no þphe€ oceur næl the apex'

st'?EcÞ¡rq o{ the=sq,h¡re. Twçutec}es.

Receptacles may be eltber blEaxral or unlse¡ual.

Internally tbe reeeptaele f.s cæposad of, $eristodgr4r eotfsl

and nedqala¡ the nerletdena ln the receptacle alrrays Î@êlng
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as ê slbgle layer of cetls extendlag frm the ü[p to the

ttalk (ntato Y, flgs' t üo P). garlstffiatle aatlvlty of the

nerlstodern eell}s doss not oeeur f.n the nature reeeptacles.

Tho cortlcål celle Ln übe receptaelo beeone I'a:rger and nor:€

loosely arrangedr lr|th dense nue!.lago aecx¡nuLatlon (Plate

Y, flg, Q)" Ia the eortleal reglon of t'he fenale reeeptaelas

the ceLls eontaln deuse l|gþt b¡'¡¡rn sonüEnts (storage

uateriaL). In recepËacLes the neduLla 1s only a fory layers

of eeLls deep and the cells are vel"¡r long so that th trans-

yerse sectlon (Plate V, flg. P) tÀey aro ¡naller thsn ths

cortlcal celLs. Ia fertALe parts of the receptaels the eort'ex

a¡rd thþ nedr¡t.l.a are frequent}y lntornrpted by the fomatlon

of conceptaeles and the cel-ls are ror:f nuch süretehed. lhr

sünrcturo of, the sterlle tlp and stalk of tlre receptacLo sre

sl¡alJ.a¡ to that of the naln sxf.s. Aeesrdlng to Saylor (19¡t9a)

hyphae occur tn great numbors tn the basal part of the

receptacle but ùhese uere net obgerrd'

@-
lhe eoneeptaeles are borîe on botb surfaees of tjre

reeeptaeles. fhey oceur as llght elreular pateber hrt

smetlnes tlrey are eLongated ln the dlrectlon of the

longltuðlngl a¿1$. The octlole ls elthar e!¡culal or elou¡-

gaüd as slso doserlbed by Nay}or (19\9a). !{alo and femE}a
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coptacles al.so occur¡ In sme coneeptacles the ùogonta s,le

oeparated þ trrfts of antherLdlaL haÍrg and ln ottre¡s one

sl.de of the eonceptacLe ls entlreLy nale and tbe othe¡

entlrely fema3.e.

The conceptacles are 1l,n6d ï"iüh a lryer of ecilL¡.

Parapt¡yges d.o not oecu! noar the oetlolle cLther ln ns1e or

fennal,e câneeBteEles, Ì¡l¡t tn both oaf¡es the ostlole le llnad

stth meristode¡a eELlg.

lha,, qal.ç eöqcçot¡rqJ.e.

The nale eonceptaeleE bear antberldial halrs rhtcb

era borne 1n tufüs on the vaLl of the eonceptacles. llte

hairs are !ûan¡f-ee}leü ar¡d brench€d and bear numê¡lo113

antl¡erldla. Tlrere ar€ no stsrlle tiatrs ln the m¿Ie Goä-

cepfacLes.

ÂnÈherldla develop as sutgrstrths frm the ualL-ceLls

of the eonceptacS.e. ffre papltla dfvldes tranwerseLy to fo¡n

tbe antherldlu¡n propet and a stalk ee.Ll (FlaterV flg. na).

The staLk cqll lnereases ln sf.ze anð dwet ops EoIe paplllae

rrbLch fi¡rther fom antherldla. So ühere 1o eæplex branchlng

systeo bearing eLusters of antherldla r whleh nay be terulrp]-

or lateral ln positlon. fh€ antherfdlrrn lnltl,al dlffers

frø parapÏ¡yses ln young $teges by possesslng dense cytoplasnlc



87.

csntentE and a large nusleus* l}e antherldJ.un denrelopc

grad¿al.ly and slx nuaLear d.lvlslons ocçur thrs fomftg 6l+

spêrlr6r 1\ro to slxtlr four dfvlslon stages trave bean ob-

eeryod (Plate V, flgs. Rb - Rg)* Spe:ms are extn¡dd thrsügh

the aplcaL pore (Plate Tt, f18. nd) üd tt¿sy neasars about J p

x 9.6 ¡r" Tbs anüherldlal Ìf411 1e oonposed' of exochlte snd

endocblte. ltre antherldlsl natüratlæ ls sueees¡lve. Â

natnre antherldlum ¡oeasurês 2) - ha ¡t r 6 - ltr È'

lîleEecnal.e cor'c eptael e.
I

rhe fenale con eptacLes bear oogoni¿ at aLL sËages

of derelopmrent lndleatlng tbe srreeesslve dwelopmilent of oogont'a

as descrtb€al by t{aylor (19\9a)¡ tåe oogorrta arlse f¡'cn the

s*It celt of the conceptacle. Ttre paraptryses are nnbsansbodl

and cøposetl of barrel shaped cells wfth dense contenüs

(PLate Y2 flg. S*); ln rare eases only tras brEnehlng beenr

obse¡ved (Plate v, flg. sb).

4qyFitg¡g¡fnf- J¡Î o$qonlF.

Ân oogonÍr¡n dwelops dlreetty frm the ltnlng eells

of the eoaeeptacles. $oae of tlp ¡rall-cells enLarge

eontalnlng dense eytoplanmíe eontentg and a large granuler

nucleus (plate V, ftg, T). These eel.Ls fi¡nctlon as oogonlnn

lnltf"sls (H.ate V, fig' T). The oogonlr¡n dlvlde$ trans-

versely nesr übe base fornlng the oogonlræ proper and th¿
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stalk celL (Plate T,, flgl. II snd' T). &a 1att63 netret

ðøvelops lntö a stalk bnrt remains enþoddeð ln the tlssue'

the oogonlun lner€ases gradually ln s|:se (Hlate T, Flgs. T

üo Z). îhe oogenlal rsall thlckons early anå forac exoehitet

nesochite and endocbite)

flrree ¡¡¡clear dlvlelürt oceur and tbe oogonf.ua f¡
appree!.ablly eilongate at tha 2-nsel€aüe øtage (Plete T, flgr.
H aM. X). fhe oogonl'ru lnsr€ases ln dlaneter at t'he \*

aucleate stage (plate 9 ftg' Y) and the ¡¡all êereLops a

rf,ng-119s t'hlalrenlng naar the apex. 1l¡e oogmlt¡a l¡er€asgt

lu dl.a¡neter and slze along vlth tbs developrent of tbc

nesoclltte at the 8-nueleate stage (Plate T, fLg. ?.1. Åt thls

stage tbe tblekenoå ¡naeochlton coLlal !s prølnent a¡d

lasreases greatly causLng csntraetlon of, ths oogonlal

eontents near the ape=

Degeneratl.on of seren nucLel bas aot been observgfl

but onLy one nueleus ræalis fqncülonal !a tbe slngle sgg.

å n¿ture oogonlm tseasuleE 162 - 2?6 Ë x 60 - 110 E'

t

)
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l. dIFHoPHgBA.$sntasne 18h2.

(Plates VI and vII)

flFql¡tÊQrïe, of Êhç a¡leal enå SFbsq{eÊLJFtïff'ns'

&e apLces of 4^,,ch,F4¡pnhv11+ anil X. glBdlata are

blunt and the apical, groove ls a narrorr slt t fn the plane

perpandlcular to the flat surface (plate Vl,flg. B arrd,

PLate YII, flg. S). Ít¡ç apXcsl groglre t'ldems basallg to foru

a fLat-boütæ flask-:llke stn¡eh¡re slth a nÊTrsu :reek¡ ftl].ed

$lt'h nr¡ellage. Ât tJre bEse of ttre apleel depressf.m lles
tbe apleal cel"lþhleh lnltlates the grovtb of the plant tn

þoth specles* lbe apieal eaLL L¡ four-sfdeô ln longlüudinal

sêctlons cut parallel to the flat surface ln both specLee

as d,eseribed, by Grrrbar (fg96l, and, Helne (1932) arr¿ ls sL18þt1¡

broaÄer at tbe base than at tha eps:E (Pl,ate Tlrflg'À anå

Plate TII, ff.g. å). fn longitr¡dtnú sectfon perpendlcalar to

t-he flat Eurfacer tho apf.cal cell of @ ls more

or Les¡ trlangular Ln fona rllth a broad, þ¿sð at the anterlor

end (Plate Vl,flg. B)r bnrt ls nore or less clreular trn

{r. eleå{qf,# (ptate VII, flg, B). HÍtchell (19trl} a¡rd Eaylor

(f951þ) deserlbe a trlaneuLer forn of eplcal ceLL l¡
v- fhrlnil¡'e¡ìbg$.n 1n þoth longttndlnal planes' fn transverso

s€ctlon the apleal, celJ. 1n botb s¡neler 1s rectang¡Llar

(glate YI, fl.g, C and PLate vII, ftg C) , slulLal to thnt of

@escribeð by llel,ne (1932), ültchell (19t*L)



9O.

and SayLor (195\a). lhe apf.cal eell of le_çhondrophylla
flgured by Heine ls the ì;asal dÏLatlon of the aplaajl growe

and does not sbo-s ltg sçg¡aentatLon. ËlteheLL (191+1)

and Faylor (19fia) deserf.bd and flgured tb,e correct forn
of apical eell ln tbe longituclLnal secülon perpendlcr¡Lar üo

the flat su¡face only. ['l
Segnentatlon of thE apleal celL oecurs flrst t¡ranr-

veroeily to¡¡a¡ils the þase and then lengltudlnaltq on eacb of
the four s1ôe3. fhc besa.l segment¡ cut off f,rm üt¡e

aplcal cell¡ divf.des flrst perallel to ühe srûgfnal dlvlslon
ln ã¡--e1¡trFefÁ. and perpsndieularly to the fl.rst dlvlsl.on ln
l. ,phpFd,El9h¡r}1q' els cllvfslm f.n X- ç¡.sdþt$ 1g foLl.sned.

þy a perpMleula¡ dlvlsl.on vhereas ln 4. ,ehoq#''p¡ùylrff the

secffi dlvfslon 1s parallsl to the flrst sre (Plate ?I, f,lg.
A.antt P1ate VI$ ftg" Â). Later thess ceLls undergo antf.-

eLf;u,l and perleltnaL divf.slons to fo¡¡¡ a smÊ,ll grroup of,

eells. lhs lssennost cellg graüuslly br"oadwr and Lengthen

to fom nedullaq¡ celLa. fhe Grternost cel].s of tbls gtûurp

of cells add to the corter.
fhe Lateral seguæÊs of tbe aplcal eeLL dtvlde

tranwersely near tlre base" Ttre upparnost eells are radlally
clongate g¡d cllvLda Longltudtq¿]ryr and ahra¡æ reæeln Longer

thân þræû. these cellE fort tbe me¡l.etodem r*ä1ch llnes
tlre sldes of ths apteal futtw and extends flrrthar m,tra$dle.
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sro sürface Lay6r Ls eorrerd by a thlck mlcllagl¡rous

ücr¡tf.elêË. &ch cell of the norlOtodera possesses a grsaul'ar

ln¡clsug aü lts þase or eentrê and dense chrmatophores'

!{erfstgf,e¡n cells rmdergo Longttudfhd ðlvlslons increaslng

the Eurf,aec of the th8.lLug ancl also cut off þasaL celLs

shleb 8ðd t0 the cortE¡, fhe actlvlty of the serlsüoåe:m

ceLls contlnueE indcflnltellY'

f}recel.}s¡eutoffto¡¡arctst,bebageoftba].atera].
segnsnts of tho aplcal cetl, undergo perlcl,lnal dlvls1oss

a¡rd the lowermost celLs graduaLt y lengtben to fsrs nedull'alT

eells. fbe ntðdle cells of ühe latEra} següemts eontrlbute

to tJm cortdr* Ih¡eosån vesfe|Les oceul ror¡nü tbe ur¡cilst¡s of,

tihe aplcal celLs.

Earlyt,hlclsenlngof,t.eteml$a].l.serrdutref.lago

acürsnrletl0n oecul ln the eortlcaL as sell as få übc

nod¿J.1ary ce].ls (Plate lI,fl.gs.Å and B,a¡td Plate TI{ ft'gs'

l. axü B)' Sesse ehræatophores ocsî¡r t'n the celLg of the

thres t1ssueg.

oneofürÞl&ügralsegø€ütsErrüof,ffrmtheaplcal
cell !s nore û¡l Less equal to the aplcaL ceLL (Plate TI, flg'

Â¡ FLate lr.t, flg. å), snû tbis segnemt gI fr"*tLon as an
g,vc

rylcaL cell, th6s€ â apfeal cells^rlsã*to tbe nore ol less

dlshot@eqrc Þranchfng, as oceuls tn @
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(OLtuanns, 18Bp¡ Frftcctrr f9rr5b; L952) r Eeltg&lg,

Cg¡gttg¡¡;tgüg (01tu4üIs, 1889, Frltschr 19t|5bi Lg52t

subrahmanyan, Lg56)r Bnd ln @ (Frltscbt

rgt+fb¡ Lgrz).

stn¡cture çf f'Ire naTup? thåL¡.F{.

l{ature tbglLt of @ and E¡--el¡il¡.e.tÈ

aLso poss€ss t"he usr¡al three üLssues - the nerlstodemt

ths eortex and tho nç{ulla (Plate Tlrflgs. D to ü a¡¡ð

Plate YII'flgs. Ð to G).

the msrlstoders f's eomposed of a single layer of

radlally eLongate eelLs contalnlng dense ehromatopborel.

In the stipe the nsristoðorç becones EsnY layered. he

nerlstodenû eel1s dlvide nors antLel.f.nalJ.y tban perlcllnally.

lho eells fomed by tlre fomer dlvlslons lnerease tbe

surfaee of tbe tballus conelðerably wh1le the latter add to

ths cortex, the ¡1erlstode1¡Ê eontlnuès ltE aetLvlty

lndeflniteLy. lhe l.ateraL rralls becoùae thlekened as do al"so

ühe o¡ter transverse ralls. Flt cOnnections oscul} Ln tJ¡e

lnner trangYerse ra]-lg.

fhe eortex ls cæposeð of ü¿ny layers of oblong -
potygonal eelLs Ln both speetes. lbe eorticaL cellg are

smalt touards tbe nerlstod,enn but 6raduaLly broaðæ anê

enlarge tor¡ards tåe medulla. tlrey are compaet and eontain
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ê¡n¡s *hrcmatopbot€s r ?lm eeLL ¡ral"l¡ are tblshenaû e

lsd.lats a¡ã¿ pl,tted" ÊæpecË ôlehotæouc brancblng of
cartlct3' celLs also occur (p¡leto UItr, ftg, E). llucllage

acsrnul*lon ocsur¡" Fer lcyph¡e dsrelop ln tbe oorËleal

region. r¡ the baeal pert¡ of the pLant the eorüiceL eeltrg

lncrea¡e xn dopth and also {n tbe nræber of ehsonatophorer.

Ðphae dereloB ln tåo cortleal reglon eepeclally 1n tbo besal

partg of the thaLl.us and ln tbe fertlle b¡sncbes.

fbe mednlla ls al¡o cæpoed. of nany leyem of elongeto

cells cætalnfng dcnse el,rrmntopbotÊg* llra eell. rm,lls ere

thlskeneôn leneLlete and pttted. la bsth speeisc eytopleeale

sonnccÈf.ons oceue throrgb tùe ¡mrer (Pt"aüe TI, f!.ge" I - Lr

FLaüa lur flgs. r anú J). tr*terat. connaetlsar also ocsur ln
the soûr¡llary eelLs of Xr ck¡f4fnpt¡Êl* and X" gl-qg¡åtü-,

(9l.ate Yr¡ f1g3. 8¡ H. Flrtr Trx, flg. t). tedulrary cerla crc
Eûre od.l¡f tllsttngutsheü ln lsngl.tudlnal seettcns thÊn ln
ürgtts'yEree seetlo!ðr E¡rphae Êro r€ty lreLl. dwelopd in tå¡a a€d*

ulLary ragløn of the bsrrX part of übs thallur !.n both

apecÍøe n Heatut lerl¡ eelLe are dfstångnlsh€d frm hfphal âsl1r
lu t'he be¡a¡. $art of tbe tÀ¡lInr r dus ts thelr L¿rga rfie. ra
tleirgmsrse eeetLon ¡ the çedrrlt ery eellc ere eurrfind,ert Þtr ¿

nr¡nbor of silaLL hypbåL eslls coutalnlng deoee ehromaeüopho!Ës.
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Ryphåe üøve.lop Late¡ally ot frø tÌ¡e loser end of tt¡e
nadrrLlary eel.l,s as protnrbcrancgs. Thase *eptate tr¡phae are
bre&ohed and atn¡näant ls ttre Lwer thallus ¡ ramlfying amongst

{p.t.o. }
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thgueûullar.:reel1e,andgroY].ong1h¡dj.nallydatrrntrard,s.

rhrycentalndenseehroaaüophor89¡CytoplasnÍcalrdlat.cral

eonnections atr6 c@on Ln the ¡yph¿e (Platø YI, flgr' I tt¿

Í. ad^ HLaüe YIIr flg' I)'

S#rsdnetlve ,oTs$ns.

.ûat,l¡erldlalôøren.opentlnboths¡lecleslssuccesElvg

anôgnt,}rerldlaereborneoabrancbedseptatabaltrs.

.Àntberldla ere eluÞ-sbaped anil pedld'l8üs (Plate Tlrfl'g $'

a¡råPlate,lIlflg.K)'Ílrewalllacompogeðofexocþlteanû
endocbåte.

î- eho+Êrrq?*Fll-e and ä"-.Elåilt'eü¿ aîe monoeel'qrs sn'l

proðuse}reggslne¿eùæggnim.Thgiterrelopemtofoogæl,a

tgsuceassxvetnþothspecles.FarapWeesandreprodrrctlvg

$rga¡ts develop f{ttrat ot{er frm the sall-cellr of tþø

couceptacLef,. the parapbyrøs are slender anð sLrnple (rarely

þranqboet) rn th€ f€æste eoncepteçles. In sa-le cmceptaclss

paraghyøagar$st.upl.egdslenderandbrancbedhgÍ.rgþear'.ng

anthÐrld"la a.lso ocGllt¡ tnle€xuå-l emceptaclae oecur t'n

bothe¡recletr.Inl,tr.l.adf-qtepa]"eeonceptaclesareneartho
G(lgeofthesogneat¡wbereagnaleandfenalecwregptaclesaro

Eeettsmð ln F,' elrqnûF,pPhvlla' Osgsnlsl staÏks occur ln

Þoth s¡reclec (?tate TIrflE' Pt Plate YII'flg' Id)¡ es

rsBortd þy llelnc (1932). lÏro contøtg of t'hs oogonta ålvtdlc
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?d,
tetltbdraLly (Plata YI, flg. Pe, and Plate YIT, flgs. trc to

&f)r produclng tr eggs fn eacb Gae€c ïbe oogEnLal uall {s
cfuposed of sxochlte ¡ mesoehf te and endoehÍte"

3ha oogonla of Xr. ctnndTpnhvLlg and Ãr--gl¡ÍE¿t¡
Bæsrre 228 - 2?O t¡ r lo8 - 228 ¡r and 2go - 2?6 p x 1CI8 -
162 ¡r respeetlvely. lfio anttrerlôle neasT¡re 26 - 3h u x

13 - 16 p and 20 - 31 E r :.0 - Irr p respeetfvetrt{P æeb

çeelea.
6. SITCIPIIOEI, J. 4reaxfh trff\l

(Platss rfrr - NrÏfr)

$.tt-uclr¡rq Jtå the aF&psL ,snd eubå,p{ea} rast@e.

Seetlons tTrrougb the apiees of @r
C- qFFÞalorqlt4çr¡ C¡,,pafltrcF4atqr @ Ç. ¡Lalvlqþttm

C., qgaT.LLfsr]BLs, S¡-.;Elnhgge¡¡gr $¡-IBÊffgiH,¡ Sr $r+#nl.4atar

C. slf.lcmoge, C. retorta, @r @r
t*oolvqvstld#¡r, rereal the presence of a fimneü-ahaped

aB1ca3. d.epresslon fll-led trLth nueLlage sl"mtLar to the apieall

tlepresslsn tn other Oystosetraesae arrd SargaEsassa@ (Frltscbt

19lr5a). T?ro apicaL ceLL ls Lentleular ln longltudlnal

sectlon (Plate VIII,figs. Âr gr Fr Gr Jrßr Plate lErfigs.
lr Dr F, Plate Ïrflgs. år sad Cr Flate XÏtr,flg. å,n Plate
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Plate XfIIf, flg. å.
xfft flg, ú *a tÉangular in tranwerse sec$lon (Plate

VXII, f,Ígc. B¡ D¡ E. Er Jr Lr PLate IXr Fl,gs. Br Cr Er P3.ate

Xrflgs. Br Dr Ir PLate Xlfrfl.g. Br Plate XVIIrfle B.and.

Plate XyIII,flg. B), saeh slde belng sLlghtly eonvex and

lnors or Less equal ln length, The aplcal eeLL ls dlsttngtrlsheô

frm adJacent aells by lts Large slzen dlstünetlve sbapa¡

d.easer eytoBlasnlc contents r f* ch¡onatophoreq llghter
coLq¡r and a large granular nucleus' ttre nuclet fn

tvstoohorfr specles tange frm ? - L6 ¡¡ tn dLameter (5abl'e

ITI).
Íhe aptcaL eeLl sepnents longitudlnally at ttre ühree

faces and thb resul,tant segments dlvJ.de tranwemely' The

LEsemost eeÏl¡ of the sognent agstn dlvlde transryersely

fonslng a cffipaeü group of silsLL ee.[13. &ese eolls graåually

lnereese Ln sf.se to foru the ngdrúla' r*here ths ceLl,s becæo

elongate and narro'¡E. llre longltuûlnel valls undorgo tbtekenlng

h¡t the sross va1l s røaln thln.

he upperaos$ eelLs of each segnent dtvlde lengthnlse

to foru a slntle nerlstod,era leyor of elongate celJ.s wltb,

dense cytoplasuale eontents and rmnerout chrmatophors¡ rhlch

obseure the nuclêü$r lhese eell¡ remaln nerlstematle for a

conslderable rllstenc€ from tbe apex. fh€ nerLsfoclam ls
csrered, by a contlnuous thlek aucllage layer. 11ra uerlsüodat[
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flÈ thel"f lo4qÊ¡¡.t-qpd,.þtrBadpst rlqËtrg +¡¡lü,. the

4leneteF oî. n¡relel of thà el¡J-,9a1-e€ll.S jln
ths, sÞeal-eF q¡f.,CvFfio$hor+
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Þtq¡netçf sf
Fuel eur,
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&ggþ. 4ãÊ¡¡r$t¡,¡

Q.,r uVlf,em aþoüò 120 p aþo0ô 60 ¡r
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c6LLs dlvlôe tranwersely naår the base prôduelng eells

uhfch contrthrüe to the eortex. fhe upper ceLLE of the

merfstoderu dtvltle lengthwf.se to lncrease the surface area.

fhe ntd&Le eells, produeed by tbe transverse dlvls|on

of the first segnenü cut off frm the apleal cell¡ unûargo

sLl.ght enl.argement but ræaln lsodlenetrlc. Thef.r $a|[s

thicken early but dlvÉs!.ons sttll aontirme. these cells

fOnn the oo¡tl,eaL tlssue. Ât the aano tl¡ne, bowøror¡ thE

lrmer daugbËer ee:[J.s of t]re nerlstodert and srter derlYatlvee

of nedr¡llary cells also ooartrib¡¡üe to th€ eoftlca:. tlssue.

Heråstoðern, eortex a¡td redulla are clearly dlfferentlatod

short"ly below the aplca.l call. In the subaBleal ¡'€g|on

f¡teraellular speceri eoatalnLng nuülÏ.age do rrot oesur ¡ rbereas

ln Fr¡eaceae thls le sns of tho chief ctrsracterlgtlcs

(Frttsen, fglrfbl L|fr), the fonnatloûr of plts axd e¡rto-

p3.asæ1c eoqneet|ons ðoes net oeeur eLther. In SvsLqght¡Fp.

¡ðrl"tgr.& a fæ ueðuLLary eells eeass actlve dLvlslo¡ and

Lnorease ln slze¡ these eel1s contaLn denss eytoplasn and

nuüerous chrometophores (Flete Nr fig" A). Sueh eells bavo

not been obsenr€d Ln otber specler" of $"fg$gpbg¡S. Ftreogan

veslcles hsre been observsd ¡ound tbs r¡ucLeu¡ of apleaX.

eel.ls and oogonla Ln most ef tbe specfea of SSSå91þO¡g'
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Ftnrcture $fi ths nasrrg-åh&L!Ê8.

Llke other !\reaLes there occur three tlssues -
nerigtgderü, eortex and, ¡nedrrlla. the nerlstode¡n ts covereð

by a mucllaglnous layer vhteb hag been referred' to ae a

eutlcLe. In branches of the merlstoelem ls a slngle t'ayer

' of yadt al,ly eåongaüe eells contat¡1ng dense ehr@atopþores

yblch often obscure the nucLêüsr lhe nueLel ln aLL ül¡e

specles of s¡ælc¡hglå f.nveetlgatEct are Located, basally oT

eentraLly and are granul83 (P],atG xrflg. cr Plate xlI,fl8.

I), Each nt¡cleus shsys ¡+-8 et¡ræocentres whJ.eh staln cleeply

rsltb tron-al¡¡nrüa€ßatofyltn. Meristoctem cel.l$ aÏay fræ

the apex are shorter than thsse of the aplcal' andl subapleal

reglons, They are pat"lsade-llke eelLs trbleh fOnn the aaln

asstrplLator? tlssue (PLate Xrflg. G). In yorxrg parts tbesc

ce]-ls renatn conpact, retalntng thelr shape, ubereas ln o1d

parts þf the stig or near the sülpe they bee6nø lrregular¡

or ney be üost. In the Latter cas€ the eorttcal ce[s fbnctl'o¡

Ês tt¡e orter asslnllatory tlssue of the ax.ts' In the reglon

of the stf.pe tbe nerlstod,enn beeomee 2-4 layerE of eells'

In yourg parts the siJrgle l.ayer of nerlstoðers celLs dlvldes

perlcllnal-lynearthebase,follovedbyauantlel.lnal
ðlvLsLon of the upDer ceLL fo¡stlng a ch¿ractsrLsüle arrangeEen

of Balretl pallsads ltke eeLL¡ over a basel se}L (Pl'ats XII2

flg. E). The basal celL üoss not divlde ¡1rt subsequent
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perlclfnal arrd aatlcLlnal dlvisLons f,oLlor f¡ ühe serl¡todem

eeLL¡ to fonn regular eolunns of eells. fhLs resr¡Lts 1n

coneiderable tncreass 1n thlclsress of ühe thallus.

flre radl,el r¿alls ôf nerlstodem eeills are tblckened

and lasellate. A sraxl¡r¡n thlekenlng of l* Ê fo leteraL rgalJ-s

oeeurs 1n@r @r Ë*-.glrs$d&bs

9- platvlpblun, Ë. retorta, C. ,racçfrfg,pqr and ff", FnLÍËltLatF"

I'he l¡rrer tangentlel ua1l reraslne tbln. Pft üora¿tlon lra^s

only been observed th @
the tblekenlng of cutlcle varle¡ ln dlfferent specl.es

(lable n¡). Â naxf-nun thlstsonlng of 18 P ocsurs ln ü.

F4¡rhocnrpq. In nost of the spec!.es of SgEügnbg¡Ê lnvestlgated

übe cut'Lele ls f,rom 2-$ (-t3) p tJrlck.

Beneatb the sertgtodera Lle a fer layers of eeÏLa rrhtefr

are poLygonal ln transverso seetLon anû el.ongato la longlt-
uðLnal seeülon (ptate Xfrflgs* $rTr Plate xIIrf!.gs. Cr Ð.

Plats XtlIIrFlg. Cr Hr PLato XVIII2flgs. C and û). these

cortleal eells undergo antlc].Lnal or ¡erl.cltnal d,lvtgl.ons a$d

are larger þouartils tho medutla. lhe Larger lnner eeJ-ls of tlre
cortex emËrlbnte to the central strand of nedulLarlr tlssue.

In yorng þarts of the pLant ühe eorter f.s dlfforentlatd
1nüo lnner snslL celLs and outer large eells but thls df.s-

tinctlve feaärre dlsappear¡ ln older parts of ths plant. 1T¡e

eortl.cal eells eontaln very fsv cbrssatopbores and llttl'e
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cytoplasnle eontents. the eell rsallg are thick and LaE-

ellate (ptate XI, flg. V. plate xlI,flg. E), Pf.t fo¡natLon

1s eonmon ln all specles Lnvestlgated. CytoplasmLe

conneetlons hsve not heen obgsled.
01d parts of axis and, stlpê possess dense ehrma,to-

phores ln eortlcal cells, thug obseurLng the nueLeus. ID
old eortLcaL cells thln eross yaLls oeeur whieh sbou aell
dlvfslon Ls stll.1 tontinulng. Dlvlslon of eortfcal ceLlg ls
vety pronürnceû Ln Cvstoph.qT,q I¡latdEloÞtutr. lbe celJ, yalls

of the eortlcal cells greatþ lnerease 1n thlckness reachlng

a maxlsun af ? - 2l+ ¡r 1n C., t'oü¡voeystås and ¡¡lnfp¡¡n of 1 - 3

F ln Ê* eçpha].ornl.thoå,

Tbe adulla foms an axlsL eore of nar¡y layers of
esLls. fhs celLs are cmpaet and lsodl,anetrf.c ln transversa

section, hrt/mny tlnes longer thsn broad Ln longltr¡dlnal
I

seetlon. the lateral aeLl.ryal.l,s are thick and LanelLate

but the eross ua-lle reaaln thf.n. The eorne¡s of the cellg
becone separated end the lnten¡enlng spaee ls flLled wlth
mrell.age. P1t fonnatf.on f.s very cünaon tn ühe speef.es of

Ç¡¡s!,onhpra investfgated (Plate X{ fLg" TI, Plgte NT,Ï,ftg" F)"

tytoplasmle and latcral eonnectlons havo been obeaw€d in
Ç. uvLfeFa (ülate Xl flg. t. FLate X,flg J).

üeduilary eells eonüaln fey eh¡onatophorea iu young

parts of the plant þut are rlch tn ehræatophores ln nature
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¡rarts. Meristemstlc aetlvlüy hae not been obse¡ved tn the

stl¡re. The nucleus le yery dlstlnctfve ln young parte of
the plant, côntsLnlng l+-g ehronoeentres ana aþucleolu¡.

Tbe nueleus 1g located near the septrla (PLate XI, flg. U).

Soeondarly changes oceur 1n tho nedull.a rslth the
prductlor¡ of t{rehae ln the sttpe aad the basal parts of the

axlg but thls tras not been obsenred in young parüs of the

p.Lant.

Pfpd$ett on of, thq Fnhaq.
EyphaE sre cormon nalnly nêar the base of the axls and

tbe sti.pe ln both the eorte¡t and the meduL¡.e. lhey oceur

as soall eloagate cella with dense contents ¡ fnterealatd
betneen the lndfvldual eeLls of ttre cortex a¡rd. ttre meduJ.la"

In üransverse eectlon byphae app€at ar rornd or æal in
out'llne and sorne appear enbedded araongsü the large aedultary
csiLls. Derelloplng as outgrowths froü the ndulla¡y eeLls and

lnner eortlcal celle ¡ they gtrow donnr¡arú,s and beeene se¡ltate

as they lncrease ln length (Plate X, flgs" f and J, plate

lsrr2flg. rr Plate xyrrrrFlg. F). rn ürangvgrse seetlonE

of the axls nosü of them are aeen eut transversoly (plate
XVIII, fig. D and G). Hyphae fol].orr a tortuous course and, thelr
eell'ryalls are nore or less of the sanc thlcknesr¡ as those of
the nedullary cells, uith the contents of tbe cerls arso
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appearltg a1nçs¿ ldentical' lhe oaly dlfferenee notJ.eeable

ls thst the hyphaê ere nârrffi€ro

fn tbe stipe t-tre hyphae nake up the hrlk of tha

uad¿lla; thø neduLlary eeLls proper belng scareely rgg-

ognleable (Plate )ffflI, f18. D). freer tbe Þase of the stlpt¡

tlre tryphsô are euÈ obllquely and longthrdlnelly ln longtüudlaa1

and transverse sectlons respectlvely lnd,1catlng tbelr zLgxag

ad traa$rer$ê Gütllsêr lhe ranlfleatlon of tryphae anð tbe

thlckend neture of tbelr rralls lndieate a mEet¡anlcal fr¡nctl'on

f,or tÌ¡ese elæentE. Ihe denee eontents of the þphae anð

nseôr¡Llary eeLls suggest thst tbey firnctlon as Etorage tlssue

eg reIL.
gt qrÊture-of. thg rggqPtaelq.

G¡sth of the reeeptacler ln ühe speeles of $vpt¡Uþq¡q

lncestlggted I ls lnltlated bpr a gingle apleal ce{slnttar üo

that 1n the vegetatlve apex (Plaüe XL, ff.gs. Â a¡!ü E¡ Plate

X.IXrflgs" C and fi, Plate XYIIrflgs. Ð snd E). Dlvlal'on of,

tbe aplcaL Eell of the receptael.e occurs a8 ln the vegetattve

aplcal cells. ilo apleaL cell h¿s been observed ln nature

receptaeler, tndlcatLng eessatlon of gror¡tb. Ia the recepüaele

there ls very llttle dLffeÉnca lnter*ally fræ the rest of the

th¡Llns and lt eonslstg of tbe saãs three tlssuegr wülstodetu¡

cottsr ant neðr¡1La (Plate Xrflgs. Er F and Ê, Plate XVIIrflg'

J and E, Plate XVIII, flg. 0). ftre stn¡eture of, the sterlls
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tlp (plEte XfI, flg. f, PLate XYfI,flg. H) and statk (Plate

XIf,flgs. J, and, K, Flate Efffrfigs. F and G)¡ of the

recoptaele are slnlLar to those of tbe mafn arls and ths
branehes þqrt the fertlle regÍone dlffer frm thc tha"Llug ln
ühe frequent Lnterruptlon of the tf.sgues by the dæeLopment

of tbe eoneeptaeles (plate XIII, fig. å). Corüa¡ end neðuLL¿

aÌe conslderably redueeü by the d,enrelopment of the concêpü-

aef.es. Ilyphal gmvth has not been obserrysd ln the reeeptaele.

Plt connectlons and LaneLLare are effimon 1n the cortlcat and

nedul.lary eells (plato XIII, flg. B). &o naxlru thlckenl.ngof

cell saLl of tbe cortex ls resehed. ln f¡¡_C¡UI;lAÊln (Tabl-e fV).
O$.eLn and 4wel¡qgnt of tåe eonaBçt*ele¡.

Ðlfferentlaüfon of concept*elec beglns elose to the

apieal eel.J' of ths reeeptaeLe. lbe eonceptacle fJlltlal
develops frm one of tho successlve segmeats cut off from ths

apieal ceL1. Ths tnltlal eell besomes flask shaped or tongue

shapd (Plate XI,f1g. C, Plate NIIf,flg. Ca)r a¡d is
dlsülnggl.shed fræ the adJecent cells by tbs large siga ant
gllghtly depressed poslülon due to a delay ln the flrst
transverse dlvlslon. å tranwetso sestlon passlng througb

the base of the coneeptacle f.nltlal shors a three sldd cell.
The adJacenü eells contlnue üo dlvide¡ crverarehing tbe lnlttat
eell to fom a eoncoptseLe eavlty. the lnlttal cell ln
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Ovstoqþora does not heak dovn, buü tnltLates the d.grelopnent

of tåe eoneeptacl,e shereaa J.n 8¡¿gl¡S. (Bor¡err 1840) tnts eell

doe¡ break dffia. In lgg&gpþef,å 1ü dlvidec by a tranwslet

tratl lnüo an upper narr'or ßtongUe ce}ln and Lotrer broader

rbasal cel}r (p:.ate xI, flg' Þr Plate XIII, ff.g- Ce)' ?hs

baseL celL dlvldes longltudlaally and lts ðsrlvatlves possass

ðeeply staf.nlng contents and promlnent nuglel. lhs teng3ø

eellþhen dlvldes transversel]rr forulng a unLserLete helr

(Plate XI,ftgs. {i anü Er Plate XIIf,ftg. gf)r f,br uppersoat

eell of wbtch ls eovoreü nlth mucllage. As the tongue ceLl

dlvlðc¡ Èbe basel cell and lts derXvatlves dlvide rapldly

untll the r¡alL of the eonceptacle ls conplete. ID t'¡ansvcr¡e

sectLons tba yowrg developlng conceptacles ghtr ltnLng cells

ulth the t'ongre ee}l tn the eentre of the cavlty (Plato

NIII, ftg¡. Cg - C1). Linlng cdls ere Larger and thlnns¡ ralled

ths,n the eortlc¿l cells. llrese llntne ee|1o produee paplllae

rhleh dovel.op lnto parap\yses¡ antherlðla or oogonla. lbe

e&eeptacleg are flask-shaped onJy 1n young stages (plate

ilII, flg. CJ ) and tatar beeæe spherical or mor€ lrregElar and

oftør clongate. GoneeptaeJ.ea are e1üher blse:n¡al or unlsenral ¡

anð lf !rnlsenrå,], then rrale an fenale eoneeptacLeo oEeur ln

tJÞ saue receptacle. SüerfLe eoneeptacles ocsur n€ar the base

of t'he reoeptacle.
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.QgelonEoqü .of ,a{rtþerLg{+,.

Åntherldla oceur f-n large n¡nþers bo¡rre d.ireetþ on

ülæ rrall of ùhe eoncøptacle o¡ Bore often m Þranehgd

balrs ln the speclet of Gvgtophora investlgatd. Xhe

ðevelo¡ment of, anthsrldla has bEen studled ia C.,, etlþ,f4Esrryrta,

$. qlgtoFte, C. .qe¡ùFlErnltþgq. S*.nonlll{günfq, Çq 4qteÏFedl+¡
and C. uqÍf,qp,. all tbese speelee of QfFþo¡4pra sbry

ef"eller developønt of antherlcll.a. saags peplllae develop

fnm übs yall e*Lls of the eoneeptacle fnto tho cavLt¡r

(Plate XX, flg" Kar Plate lSI, f1g. Ca). Eaeh papill'ae Ls cut
off bry s eross TsIt (Ptate XI, figr. frþ, ptata lfftrrflg*
Cbrfc-). I'lre l,æer cell forns tha stalk ceLL astd tho ulrpsr

one ilgrelope lnto an antheridlrru nhlch uben naürre ls elub-
sbaped. Seeonelery anthertdfa *,Lso derelop laterally on

tbe stalk. Ântherldlla are stalked and alss bsrne on branebacl

hglrs (Ptate l,ff.g. fi, Hlete XI, flg. K¡ P].aüe l$It fLg. F,

Plate ffIrflg. C. Plate liYlf,figs. L¡ H¡ and H, Plete

XI Il,flg. fl). 3he size of antherldia df.ffers frm speeles

üo s¡recles ( lable Y ), ttre antherldlal- rrall ln ¿11. tbe

speeles 1s ccmposeð of exocbite and enðochlte (pLate XI, flg.
Ëir PLato XIIIrfli:,. F, Plate F[I,flgs, å, Sl, DÞn Edr).

lhe exochlte nrphrres at the aptcat end. and ths antherldlua
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sülUL ylthf¡ ttre endochlt'e ãrtnrdog throrgh È,he o¡t!.ole of,

t'ha co¡eoptaale" llrc spema Ê.re liherated þy the BeiLatin-

lsatlon of the endochlte. ftrc spernE are pyrifornr anü

blf,lagell.ate vlth a long porterlor flagelLun dlrectd
bacïinard ard Ehort antarior onê dtrected fonsarci. $perne

have a short Lf.fe ln møpenslon - sõnra have Þsæ obselred

to llve for JO nl.uuües or sllgbtly nore. Ðarelopent of
antherLdla ln all tbe species of, Sg¡fænhg¡g lnvestlgateð 1a

¡ueeegslver atrd 2 - 6¡r rmcl.eate stagas hge been obseltved

(Pfats XI, fig. K, PLate XVIrflg. C). Eeeh a¡rtherLðÍar

proðucos 6lt spen*.
Paplllar grøüh frem t&e uall. of tbe æceptecle also

f,orts paraphygss rhleh arlge sf.BLLar to anttre¡i.åi,a. Young¡

antherlðla are dlstlnguish€d fru tbo pepþrer by thelr
dense eontents aff EentreLly locate{ nuelents. ltre papÍlla

elongatcs and forus a nnieellul.ar parapþsl¡ vlth nuelems

naâr the apex (Plats xIflrflgs E and Ft Plato XYXrfÍgs' C ad
Ð).

4Exek¡nmÊnt of. spsûrila.

Oogonfs dervelop f¡æ thE Llutng cells of tþe €otl-

oeptacle and are distfng¡rtshd. from tlrç su¡rcurdtng eel1s

by tbelr large slze anit large rnrcle!. (Plats XI, flg. L¡

Plate NIII, flgr- Dapb). Dlfferent' stagss of oogonla bavr
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been oþseryed Ln uost of the speciea of SXelgnhg& tndlcatlng

thst tbe developaent of oogonta ln the ssne coneept'aeI,es fs

suceessive but ln S¡-JB!Ê&glJ.&r @r c- nltfl-

cÊfpe and G*- racesaqps oogonlal maturatlon ls slmútansorls¡

Ttre oogonlaL turttlaL dtvides periellnalJ.y lnto t¡ro

sells, the outer of yhtch ls the oogonlun moüher eel.l- (Pl,ste

XI, ftg. H¡ Plaüe XIII,fig. Dc)r the lnner or nstalkñ eel'l

does not frrnctlon afr a stalk bqrt renains wbeddetl 1n ühe ïal.t

of, the conceptacle, fha oogonlun enlarges graduqlly and

expands lnto the eavlüy of the csteeptaele. Stre upper part

of the oogonlun lncreases ln dfameter whereae the basaL psr:t

ræaLng narr€s.

Il¡e first dlfferentlatlon tn the oogonlum ls tÌ¡e

appoaranse of numerous snalcnræatophores arormd tbe rn¡e1€ü8.t'
As the oogonlun enJ,arges, chromatophores, plastlds and food

reseryes lnerease ln slze and nr¡mbgr. !{aüure oogonla contaln

dense ehronatoph.ores and food reserÍ€s. l[o halrg døvelop

frm the outer waLL of the oogonlr¡n as oecurs ln Sg¡ngnh&llt¡¡.

tlg¡¡eg¡e, (Dawson, 19\O)r but as the oogonlr¡m maturee the

paraphyses near tbe oogonium cæe to l.le on lfs strter

gurfaee. l{sture oogonla vary frær oval to sþrùcal. Ia a

fes ceseE tbe basal part of tbe oogonir¡n !s so narrør thst lt
rese,mbles a sta-Lk. the nunber of oogonla pêr coneeptacle
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verÍ,as brut generrrl.y l1es between lr ar¡t 16. The oogonLal

ralL ls conpo:ed of exochLte, mesoehlto and edochlte {Sl#¡

). fn eech nah*e oogoniun there is a large granul.ar

rmeilars wtth a blg nueleoLus (oeeagtonêLly tro)r (PLaËo XI,

fLg. R. PLate XIII, flgs- Ditpe, PLate )ßfrflgs. år Dr and Et

Plate Xfft flg. T, Plate ]ITIII, flg. J). thsre ls a great

rag€ of varlatlon ln the slze of oogonia ln the speelos sf,

CüistoJ¡hq;rF Lnvestfgateð (lable T). luelesr stages bave been

observed tn 8- uvlf$ltanô C nonl.tifo¡FtFr snd Ç-,,å4tetuedrF
(ptate Xlrff.gs. P and Q, Plaüe ffiI,ff.gs. B, F, Platc xfII,
flgs. Q - II). the nuclel êre axran¡,red 1n a Llnear Eorfes ln

Ç, nonL].{rolnl-s (plete XYI, fle. tr).

Faraptryseg ln C¡-¡nte¡EEUe anð cr nletylpþtup cont'alr¡

dense ebronatophores and are elavate ln foru (f*atc fVIf,flg.
P). In other spectes they sre slender ar¡d the encl ceill ts
elub-sb¿psd. FucOsan eesÍe1es have been observed rornd tbe

nucleus sf the oogoniun (plato XXrfLgsn P i;o Rt Plate

IfII/flgs. Dðaüû De, PLate XTIIr flg. F)"

þbr,foþqv.
Førtllf.satlon 1n @r $l-JÊ!gllû¡ S,.

ceoba.l.glflûlthqs ¡ St.J[nte¡Sc4LP* Ç.,uvlfçra, @r
and C. platyÅ,pblr+ has been obsewed by l-weerslng f,ertlle
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toceptaclEs ln sea*rrater or eul.hrre dolutlon ln dlEhes at
roffi tenperature (L8 - 20oC), l{ature and Lmature egge

are exünrded sueeessLvely wlËht:r an hsur, fhe neture eggs

(Plate XIV, flg. A, Plate IfVII,flgl B, Plate XVrIIrflg. K),
contaln d,eaee brsmr contents vlth thLek wa].ls wheroae the

l¡qnratr¡re ones are thla-nalted ad J.lght ln colour. &tn¡aton
of eggs ls follsyêd hy tbe Lf.beratlon of antberldLa and

sperns. Hlthln sa Sou¡ the eggs have been fertllJ.sed and

hare attached thæselves to the bottm of the dlsh by a

secretlon of mrcLlage wfilch forng a layer round tha fertLlleerl
€88. Zygoües becote very dârlc broçrn trith dcnse eontents

uhereas unfertlllzd €ggE remaln lt eht 1R colour. The

pellLcle flrsü remaln¡ thln and then gradualLy thlcEênir

Zygotas ln the speeles l.mesttgated are sphsrleal. measurlng

75 - LOo p ln dlaneüer (Plate XIlf, flgs. Br Er Plato ItÍ, flgs.
åar tsa, €1, Ða). lhs zygoies of, C- -aerhrlpr?Íthps beçous

sLlgfrtJ,y flattened and the surface appears rough due to an

aggregatlon of dead epørmsr Tlrls 1g not notlceable ln tbs

otber speeles of ÇXs-üobþq¡ea luvegtlgated,

lhe segnentatlon of zygotês nolãall'y begl¡s rrlthtn
16 to 18 hours afüe¡ fertLLl.satlon at roon temperaüure

(18 - aooC), üolarÍ.ty ls rwealeô by the ffrst tranweraa

segnentatlon ofþe sygote lnto tno rrnequal eeLls ( Plato XfV,
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flgr. € I, Plate xiY, ftgr. Bbr CAr Db). tshe louer eeLL

dlvf.dEs transvetaely fo¡mlng e rblsoid rnlü.al (Ptate XIT,

flgs. Dr I, Pleto X.T, ffgs. Bcr glûr Ðe)r wltJrln tro bcn*a

after tbe flrst segÞentatl&l. The thirrel dlvlslon ln the æ-

h¡To oecurs vertlcally ln üho uppcr eell (Plate XIf, flg* 8r

FLato XY, flgs Bd, Dê). Tl¡e fmrtib dlvlsion oesurg vertlcally
l¡n the nlddle eell r¡hieh ls forued þ tha eaconú cllvtsloa

(Plata Xfl, ftg. Fr Pl.ate XY, flgs. Ff r Ctr De)- fhs færrüb

dtvf.sion ls follwsd by a longltudlnsl d,Lvtslott of, tbe rblrcldl

aeLL lnto balves, and thls 1* emplste ïltbln 2Ir hours efter

fertlllsetlon. Further segnentations of the body of tbe

enbryo oeeur longftudinally and tranæersely }¡ltb tbe eloqr-

getlon of tba rhlzofd cell lnto 2 rbisofds (Plate XII fl'g.

8r Plate XT, figs, Bg¡ G6r Dg), lhe embryo elongetes and

¡rltJrln bro daya the e¡nþrgos pgss€ag tYo uora rhlasids

shlch ôevelop fron the ed,Jacent eells lyfhg absve tbc

prtøary rhlsoLôs, Witbln trro Esrs elayr the embryos boeoüE

nany oe]-led and further segpentatlont sre obssrrd bf ths

beaq¡ plgPentatlon of eells.
Âbnornal devel,opment of zygotes has been observed |¡

@ and S.e-JÊlOüå, (Plate xW, flis. s - J¡

Pl.at¡ XV, flg* DkF). In tbls caso oceasf.onal aygotes are

elllpsoidal aad, dlvlde along the shor* exlg fn trc sêLLt.
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The secoaô dtvlslon oceurg üransversaly ln eaeb eeLL notf

ths narræ end, fonnÍng a slngle rhLzold cel1 at eaeb

end. Fr¡rther dlvlsfons ofthLs embryo have not been oþ-

se¡vd br¡t rhlzolds oeeur at both ends (Plate nXrflgs. ç

ad g)" Thls typø of embryo has þoen tenood a derbLe embtTo-

spore {Hlroe and Inoh ¡'.L9ll\,.i
gltåt-tt a week the þody of tbe enbryo ls ralsed fræ

the surfa,cê 1 ulth the loss of tbe nucllage uenþrane rlhleb

renalns attaehed to the æbryo on on€ slde (Plato Xff ftg.
f)" In @ the æenbranê ls east off after a

ïeoh. hbryoa of eacb spseÍes of Êgå.tgûelå studled devolop

an aplcal groove or deprassLon wlthln a tsEek (nato Xla

fLg. Lr Plets X9, f,lg. tlst Db), One or nore papllLar

protnrslons deveLop fron the base of the depresslon and push

Ëhe suellage unenbrana to one stde. These protnrslons

become aplcal haLrs (Flate XfV, flgs. H¡ f aûd P, Plete XY,

flgs. Bi l, K, cLL, Dfrl$)- Ítre rhigEld¡ ÞeGæe septaüe

¡ritbån a ra* a¡rd tho b¡anehlng of rbisolðs has been

obsenrd 1n a f,æ cases. thc embryoa of Cvntp¡Ûnf* $ql'.;f,eîfr

ü1ff,er frm the otber spseles þ proüuelng a slngle rbtsoid

snlfr bn¡t after tso reeks tbey develop loany rhlzslüs
(PLate Xr flg, K). In @ ad Çn J+vffpm apleal

baLrs have not beøn oÞ*e¡ve¿ bscatrse of the dsath of the
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of the othar speclee of ßg¡fAnåC¡L ttuü1ed pûsse$g tr to A

apt eal hslrs but ln a ftr eases up to 16 lralrs bave bee'n

observod' lhs aplcal hslrs grfir hr beslpetal sogaentatlon

f,ræ a flasts-sbaped basal ceLL {Ftatg Xf!, ffg. A}t üIGy

aro Euall and reeü¿nguler at flret hrt gradualt'y lacraa¡e t¡

lengttr. lhess deLleaüo and unbranehed hat'rt n8g8sut!8 up tÊ

I m. ln Length and up tô 13 p ln broadth. xn tihe onÞtT¡oa

of@adct¡çt.;rtntberel.g¿suallt.ngofonl
eall of, the apleal ha!,r (pl,ate f,IY, fi.g. Q) uhleb h¿¡ not

Þeen reported !s othe¡ threales* Åfter a neek or so tha aplcal

b¿irs begtn ln uost cases to break off tnto pleces, þt¡t !@ê-

tXnes ühey nay last fornnths. In 3or¡te ease t'ba b¿lrs ffiy

clervelsp fræ sfiy part of the body of tbe enbtl¡o' In Ê'

¡J.geþÞf¡¡¡, tso tufts of apleal halrs dørel'op on the body of

tbe mbr¡¡o (Plate Xïftrrf!.g" L)" Ia c. .st¡bfqÍel'Satn anû

8"r, ïs$otrfrg there ls dwelopenÈ of an apical eeLL rt{'ch ls

t¡tangplar ln tranwerse sÊetlon. Sectlons (Flaüe XIY, ftge'

S anð f) ftroqlgh tho æb¡ìFo Ebos dlfferentlatton fnto tlhree

reglons of eelLs" In the centre there are Large celLs vhtg!¡

fo¡r¡ the raedulla ar¡d from r+blch seeontlary rhtzof'cts dweLop'

The perlpheral l.ayer develops lnt'o nerlstode¡s sdlls uhlcb

are raðla!}y elongate contalnlng ehrmatop'bores a¡d a sfngf'e
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nucl6*lt. Chromatophores ar6 aggregated tosardg tbe lnnsr

nargln of the G6118. Beneatlr thE meristodem L1e snall

cortlcal cells. å large nu¡nþet of, snall. eajlls ocours ln tbe

l-eryer parl't of older embryos (Ir nsntb.g)" t?reso ere rhtao!.ôal

eeLls r¡hleh extend r*lthin the Þase of the embryo (PLate .

Xf9, flg. S).

7. $cåBEBIf ÂcÅWErf ê$tftltC 1830
(PX.atesXIf - EI

$Ê,r'r¡gtqFç-nf,, tU¡ arLcaL, anf,, fltlÊ¡o{eal Teqionq'

$ectlons througb tb.e grwlng Polnts of Sgkfål
pqprrdhl,'l reveaL the presence sf a sfngle epleal ceIL at

the base of an apleal d,apressLen" It 1g covsred by utretlago

rEbich pr-atecte the apl"cal eeLL. lhe tertlnaL æd of tbe

axls ard the brancbes ar:ê cov€red by slender yü¡ng laterals

thicb nake the apleal depressn obgeure.

The apleal cell |s blconvex {n longltudlnst sectLon

(Plato XIXrflg' A) a¡d trtaneular |n trerisverEe seetloa

tfllste xll',ff.g. B)' l]re apleal cell segnenta sn three

faeês. lhese segnants divl.d.e anticllnally ar¡il perlcllnally

fortnl.ng a eunred rsr of elangatsilþells lrhLch fom the Llnlng

of ths apleal depresslon, Frequernüly one segnent of the

aploa| cell is nsre developed th¿n tha other tço scgneuüc t

1n{Xeatlng the succes${v€ segnentatlon of the apleal' calL.
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Itrs upper cells of tbs prf,ma¡? segnents ¡ cut off
frm ühe apf.cal ceLL, el.ongatan anê develop lüto th€ ,

serfstodexür Tbe nerlstoûslã eelLs eontain denae ebrsmato-

phores and baEally located nuelel." lbssø cslla aro

narf.sten¡atf.c as ne!! ae esstrüll,ator1f. Hertstodo¡m cellg

flrstdtvLde perleltnally n6sr tha baeor tbe lorysr esll¡
eontrlbrutlng üonarôe the eortex. Inüer the upper elongpted

ceÏls dlvlde sntielinally to f,ncrease tbe surface of tha

tballus.
thc n1ðilla eei[].¡ ¡ prodneed Þy antleltnal ålvt slen

of tbe eegraenrte of tbo aplcal ee!!¡ undergo $tËe enlarge-

aent alld s@e fi¡rther dlv!.slon' but remala oblong or

pslyg¡aal. TheLr r¡allg are thtckened. early bnrt s¡bseogent'

dtvtslons are tndleatÊd by the ssûumenee of tåln ss¡rt¿ Ln

ttna cells. fhose eells eontråþute to the cortÍt¿1 ft$st-lÊr

fhs lwer celJ.e of eåch eegnent eut off frnn Èhe apf.eel

eelt broaðen smsrhet and div!.do bot'h periellnalLy ed
antlellnally th¿s .fo¡ulng oblaqrg eçX.l¡r wt¡|eh gtrve rlse to
übe sedul,la. fhese ndullary eelJe ctrt aff ceÏLs tæmrd'¡

tho cortexr whlch fnrthsr contrlbr¡üe ts tJ¡e eertex* lhg

ndul!.a:y celle are eoaÐtÐ,etty arranged ln lsngttudlnal rsst

rflth cætrally t ocated 6l¡clel. A¡'çay fron the apæ tÌre

fndlvldual eellg of each ræ gradually lengt'hen r prducf.ng
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an axl*1 cors of albngate celltr. h¡oosan veslsle*

oesur ron¡nå thc rnrelef ln the aptcat region (ff¿t'e ÍI8.,

flgs. å arld B).

Iøetllataly beLow the apexr tvo dlstlnet tmas

of nedulls¡"¡r eel!¡ a¡lt' proftent; a eentral sona of l"arge

eells and, an oüte¡' uonê sf, smalLa¡ eells' Utçlsfons ln
the lergs ce$Ls sltuated at usre t'han 3O P fræ tl6 apleal

ceIL obl,tterate übe two aonos¡ excepÊ for aÞcut four

seatter€d large celLe çbleh tenå to remaln u,'dlvlded. Flt
fosnaülon and laüaral emr¡nJ.eatLon betr¡een ùhe eells het

not been obselygd tn the apleal rogf.cn bmt ln the reglon

lylng beyond 100 ¡r frm tha apæ eytoplesunf.e eonnestlon¡

occr¡F (Plato XIX, flg. E)'

st¡rycbrtq +f ;þh$ , Fplurg ,Fha$"¡rg.

rlre anatcmy of tha øtlr.e, Eâtn axls and tbe branche¡

s?e sflnllar¡ !,lhlle 3 dlsttnct layers sx€ pr€seat ln t't¡e

apleal regíon' cortox ard modulla are nst slear.ly dlf,far€nt-

lated !n the oLder pa?ts of tlra p3-ant (Plate XXEr flg. S)*

The ¡ear1stoêeru ls verly dlstlnet riue to åts mer!.Etenatlc

chsraeter and 1s eovered by a contín¡eu.s nueålågtnars c$tåclü.

In the ltl.po the ¡oerlåt&na {s coaaposod of up to threo

}ayerr of cæpaet celt.ls eontafurlag denoe ehromatophores

whieh arc I - 1ó p ln dlanete¡¡ ovofd and elther 119þt
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þrm ard, refraetive or dark brmr ¿nd Lc¡s reùEgtfvo.

lhs ehronEtophores aro elmgateû l¡ eel.l¡ n€atr th* apax

of tt¡e aris snå ln ymÏ¡g tlssl¡es and, dtvlde trangrersely.

$o dlvlsf.on of chrætophores has beea obEe¡sved fn older

part-s ofthE plant" &s leteral vall¡ of the cells strs thlce

and tlre 6¡¡d.rys11s taper, $re perlpheral cellr ars no$Ê

or lees uuifom ta ehape. nyph¿o ds not ocanr tJû tå6

nerf*tdsrÐ êxesBt ln tbe sùtpe sbers tbe laner eelJ.s of
tlrs nerlstodsrË may dwel.oB byphae ae dsscrlbd fo¡ üåe

nerlulle.

Just beneath the neristodom Llc a-5 layerc of eellr
sbteb are tsore readlLy dts'ttn$rishablo ln longlbrár,rìrl

seetio¡r (Ptato xIXrflB. Dlr thaa 1n tmn¡verso seetlon

(Hlate XIX, flg* 0). Íhe eelI¡ 1a tbs outer part of tbe

corüe¡ are large anô po}ygons,l 1n transçersË Eectlon sn* tn
tbs Lnnsr ¡nrt they are æs11. anô nore o¡ Lsss ledla¡Betrle'
Obronetophorcs ar€ fer ln mnberr gcatterêd or aggregatd f-u

grcÐI¡sü fha end uallg of ühe eortf.Eal cells ara rsrnded

a¡rd. ceLl*ILs aro thl.ek and LaselLate. Plt fomatf.on aaü

cytoplasnfe cmneetlons betveem thæ ossut (Plete XII, ffg.
E). T.atemt, ccr¡neEtLon¡ Þtt¡ean ühe Eortlcat cells alco
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oeeür (Plate XIX, f,19s" f , å). {fphal produeüåea f.s nst
comnon ln ths eortleaL eell,s except ln the bassl part of
tl¡a maln branchee and tbe stlpe where ühe gphae are rr11
ðweloped. Íbey devel.øp as ln the ¡¡eduLla"

$¡e ndulla 1s cmposeð of nany layers of cellr
Eonüafnlng denre ehrçmstopborea ¡¡hich are afther seattered

or aggregated ln grotr¡rs. Sæe of tbo nednlLary eells are

ðevold of ehræatophores" Îbe lnner nedulla4y eelLs ara

Large and eontain clenser ehrcrnatcphores thÊn the erter
¡ndulLary eelLs. Cell yalla are tt¡lek and lanelLate. Pft
forraatf.on and eytopLesnic eæneeüj.ons occllt 1n the medullary

eeLl-s and Lateral connectlong are also vory cornütone

Perforated, septa have not been obse:ped" Byphae ars reïtr
sonuon ln tho aeelulLa tn the basål part of the axf.s ( P1ate

XIf r flg. F). and stlpe, goorlng dwnvards bett¡Een ths celLs.
t{edullary cclls beeouae eLongated and fo¡rn a bulbous stnrehrre

frm uhleb the bypho developr. l'rro types of byptrse oceur and

þoüh of then ers very eouuasn, ånasüonoslng hyphce (pl,ate

XfXrff.g. ff) are vetìf pale ln eolsr¡r and large ln s!.ss ard

tsorê connoü ln the lnner necllrllaç t?,uri ln the o¡rter rsdulla"

FlLlforu byphae ars seattered abmndantly and lntertlngle
Ílth the anastomoslng byphae. fhey are dark þrorrn ln
colaur anð nost comnon in the outer ¡nedulla r ad lrave

ehræatEpbotres"
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St¡nrctu#',g pf , .t'bo lllLfona lcavss.

It¡eea derelop at E ]rsung stage or near t'he baso of

nsr branehes of tbe p}ant. Tlrs vøgetatlve grovtb oç€uls

frm a slngLe aplcal eell as dsEcrlbed ln the aqls.

Internally three aon6s¡ ncrlstodetm, cortex aad' neüuLl-s

are preoent (Flata X!f,rflg. ll). HerLstodero ls a sl¡glc

t ayer of raüfally elongato ae[Ie eontalnlng donsa eoatents

¡rlth a dtstlnct eentral nuelsus. lhs Iaüeral t¡alls &r€

thlclr and the a¡ter waì.l. ls covered by a contLnucnts aüc-

llagf.nouc layer. The sortex conslsts of 2 or 3 tayert of

polygon¿l eells lrlth thÛck na}l,¡' these cells contain

demse ehroaatophoras. $o plt for'øatlon nor eytoplasele

conxreetlons have beea obgeryed' lhe ¡nd¿lle ls eonpossd of

about l+ lay*rs of eells. the neåullary ceLls &rs Ëors or

Less lsodlanetrlc and are gmallar ln sise than the eort'lcal

cells' fhe ceLL-ïaLLs ar€ th¿ekenod anð plt fornatLm anð

cross eonnectlons do not occur. Crypto*nata oceur hrt thery

ar€ very fen [n numb€r. The stertlo halr¡ are unbranched

and flllfor¡n and do not proJect out fren the osü1o16.

St$rctr'Ã¡e ç,f lhe gç,frpef-folu, lqavee.

The vermclfonn leaf ls also eøopôsed sf three

layers - tfu6 nertst9de16, eortex anð ¡rdalLa' l{erlgtodern

x.E a slngle tayer of cells raillalþ elongeted on tbs êorså.l
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glde sf, tbe leaf but tangentlaLly olonggtad sn tbe vent¡¿l

s1d,o, frcss nert*tod€rn @êlLs are tulce as Loug ae broaå

utth oentrol nue].et ancl dstsa contents. 3Ìre eell.'ryalJ.g Are

thls& and übe eelle êre empaot. the aerlstûdarm eelJ's of,

vernrclforu leares ar:6r nofis eetlve {n grætJr. Íhe esrtqr lil
cuposoð of 2-3 Layer* of celJ.a vhLsh aro ¡loLyeæel 8nå

ccm¡nat¡ cgntal¡lng fewer chræatoBhores thea the nerletop

d.tlu. [t transrsrso Eeetl.on (Plate XIX, flgr Gr g] ¡ tbo cortex

ls lndl¡ttnegl.ehable frm the nedulta¡ but ltü dl.stluct

ln longLtudtnsl. scctlon¡ (PLats XErfigc. I and ¡). rut
fsnnatfon anå eoäneationc do noü tr{!(ffr 3b,e seiLlæLls aro

tblc¡E snd lanelJ.etc. llre uedu[g ls emposed of, up to l*

ot Bðrê Layers of eells f.n tho ald parts bt¡t ås mads up of

r srqgÈe Layer ln the young€r parts (Plato XIX,,Flg. G[). IÃ

tongltudfnal ssetlong (ptetc XlXrflgr f r J)r tb eoill¡ ors

elongatedr eoüpacü and pLaced em$ to endl !¡1t"b s¡tars€

ahrmatophoresr The ceLL ualts are thf.eþ and lmell,eta *d
plt connestLsns ocgur.

fl'ætlþRrP-of. tbe scqlq ].eavFs.

tlrc lnternal stnreh¡res of the scals l¡eves srê gLs*

11*r to Èhoso of fX"Llforu leaves brvlng tha esee pattem

of ce,I,ls i.n tbe three ãotrogr Pit f,oraatLon ard croçs
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comeoflons occur l¡ scaLe leaves btrt not ln ftllforË fìÐta ,
$terll'e conoepüacles oecur artd the llntng of the süsrlle
eoaeeptaele ls eæposeð of a single layer of ee.Ll.g. fhe

¡naraplrysês are sLender and unbrsnebd,.

ßîqror4petlvç, ol#aqfr'

Blsæral ecnaeptaqleg occtrr tn the vartrtillfon
lsase¡" In a fm eoneeptael.ee onLy anüharldla bavo baon

obsen¡ed. Aathsrldl¿ are usually fer mort nun€ror¡s tban

oogæla ln eontrast to åC¡r,tqt&a,lla dotÏeafqÊ sheæ oogouf.a

sntnr¡abel tl¡s entherlðla. fhe emceptaelea are lln#l rt th
a layer of maLL edils. lr¡fts sf antberlålal hslra and,

parsphysês occu? betrreen the oogonla. the parepfrylras ara

long, slenderl eeptaüa and unbrancbert (Flats Krffg, €)r tb¡e
nËar tha ostlola b&g ehorterr anð b¡sader*

Sqrpl,rrRent o{. qnt}¡ar',1{È1,1,,

åntbri.dLa origlnets ln tbo ssnt say es paraphyses.

åt first thsy ere ldlrtlngulcheþ.le exeept thaù sntb.erldltl

lnltf.e].s bave deerser c¡¡.toplasn and larger nucleÍ" lnthertdt¡
nay be sasslLc ad sæetlnes peðl.collate (Flaüe Fþflg. Blr ot

sn brariched balrs (plate ffirftg. B), ltrg stalks of, tbe

aathsrldls ar€ slnple but thø¡r glve rlso ts firrther authsrtdla

by eontlnr¡sd brancbl.ng. Young anüberlðLe ofteu dæelo3 be.Lw
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Êh€ ûl.d oD€$¡ GÉmonly a coneeptacle eonta!.ns ant&crldfE

at d!.ffcræt stagec. ra autborld,la up tn gt*"*n¿cLaate

stages havs been obssrved (Plate rcf¡ftg. l). protlferatlon¡

tbrægh o1ð øpty antberfdla al¡o oacur¡ ltre råpælng
of antåe¡td,f,a occurs nrEcesglve.ly. Ít¡e aaü¡re antherldÍrn
ral.[ LE dlfferer¡ttate,,rt tnto exsshtta s.d drôoeh,lte. llttlrer-
ldlc are axt¡r¡d,cü t-brægh tl¡e ostlola. Eacb Entberlslw
prduces 6lr spemn. ttro nature antberldû¡n lcçsst¡ es 30 -
\ó p ard. r 9 - 16 H, $¡e e¡nrdatlon of sparør and Èhei¡

stnreture havç not becn stuå1ed.

Sw,ql.qqßfmÊ, .pfr , Qpgoni@.

oogonla sriss f¡m the $all-eellg of thô eonceptaele

and are lnterspersd ulth entherldla ard ¡nraph¡rses. the

oagonlrm posssssôs a Large gtanular nucleus vftJl a large
nrelêolus (occaslonally trrs nuelæ1i), Oogonl.a saEur in
sus.lL nmbars only' &gonf.a obgerrred. have besn e tåß Baü6

stagel of dsveilo¡ment lndleatfng that etmltanæur rlpontng

oÇCll.ls* fhs nat¡rre oogøtla geuerally egas¡re gl - 2¿ü ¡¡ bryr

6o - 9o p. lfuslea¡ dåvlslons result tn the forçatton of
etght nuclel, s€rea rf r*hf.eb are *pelld fræ tåo cstre
Èæefitg the pertphery. One mcleus rwslng f.n the eentrç of
tbe oogonft¡n srd fuactlons as täe egg rn¡elmg. åtl stages

froæ 2 to B m¡cleate (plaie XXrfl8r.Sa üo Dd) hg,Ts besu
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obssrçeð r¡hllo tt¡e oogffi1a are stüfþrltåÍu tbs coaceptacle.

In tl¡o 8.ffrcleaüe etage *l+tt rnrelol are of tbe saae xlzø

except tbe large¡ sentrel oßsr llo muef.Laglnous eapf on

tbe oogonla hsçe been ob¡e¡n¡d. lhe egg f.s dtsf¡argeü i

tbrsugh a Latero*apl.eal aperture (Ftaüo XÏrflg. Þe). lbs 
.1

çggs are spheråcal (Platç XX,ff.g. Þf) anil Eeâüiltre 6l - f3S A
âctosrs* lþa naturs eggs are dark brorm ln colær uhereas

læehre oner are ¡nle fn eolou¡. fhe oogonlaqr¡ell fs
cæpo*oÈ of 3 la¡Furr .* e¡oehlta¡ neaæhf.te asd endochtte

(Plate EK, flg. Dg).

ÞFlilgs"eFg*

FertLllastlon ln ñfrqþlfÅa, agq,¡#f¡;ffi, bas not bctrt

obsemed hrÈ ft 1l gresund that t"bts aay take pl.ace lnsldc ::

tbs emeeptaele or after ühe sxt$¡sís,n of eggr" After
fErtf.lisati.on tbe aygotes ara attacbed to ths substrstuã

by a mcllaglnsra seereülon. After slrts€n hmrs a cross
ya}L Ls foneed. aeross tha aygote t¡ltb the differentistLon of,

upBer and, Lmcer cel[* (Plate U2f1g. G]¡ vhieh dtblt
polarlty. ïtthfn ar¡ hou¡ after tbe ftrst eegnentatlsü a

racd dlvtclm ûeçurs, perpeadleut¿r to thô ff.rst dlviaLæ,
fn ühs upper eell (p1atE XXrflg* X). å tblrü åtvisiûn
çccurs transversely in ühe loser ceÌl fonnlng a lsntisr¡¡"ar
cell, utrlch beconec tbe prl*ary rhtroraejiil".t. xi[,flg. I ]. ê€q

I

Ì
i

i
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llÊ füürth êfvlstÐ oesurs pe Bondlcular to tbe ff.rst aad

tbl¡€ d,lvlsl.on of, the sygÐtê (FlåteFffi, flg" J¡, and is falå*sd
þf a LonglffiLnaf dlvtsfom of tho Sr'lãarîf ràlsold ce.Ll

lnto t¡ro eells. Each of ttÞse tno eellr dæelops irto r
¡blsold. .û mútleeJllúar boûy ïlth tro tüísold¡ lr üurs

êoveloped uf.tt¡ln forty el,ght houæ (tl"efe ffirfig. K}- ÂfÈer

serenêy tvo hotrrs ühe embryo has êwe¿oped four¡ elght or
siûcæ rhlzofds (Plats lifirflgs, tr, N. ãrlit $]. Àt thf'g

stage the eubryoe atlê atteehd by ueana of rbiaolüa anð ths
body of the sbrlfo 1s xelsed np. ft bas not besr obsctvçd

hry the aðdttlonel rhlEolès ara d*velopeû. åfter threo dayg

the æbrtr¡oe Gcaei¡r€d ¡lg$ - ffQ$x 3ßo - hffi ¡r" l'¡¡e rhlsold,*

are septate and ths enbryo ba+æas 7& * 3ff ¡r sltht¡ a

*edr. fho aplcal bai.rs ûevelop fn aþûr¡t ons mth. Flrgtly
onô Ðr tno hairs develop fræ the apfcal groove, forserl f,n
the boety of ths enbljro* lbese l¡alrg æos tn læct& and uora

halrs derelop frm the bass of tb aplcal gtows (Fleto H,
fl.g' H). Sour to slx hnfrs âr€ s€nnrcn but up to Lã halre
bave bs€ilx so€n and have a ba¡a¡. narJ.rtæ. ås tbe apleal
hsf.rs develop ühe enbr¡¡o eilongates. &br¡ros hsr¡a bacn gro*n

for up to flve sonths but thelr grs¡rth ms l,nhlbftsd ðue to

baetsrlal gwth Ln the ðf,ghes.
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8. cfsÎo4lYf"tuþ 4fflIÇ¡tt4{ .fF'urnerì

J. .Àsardh 1êh8.

(PlatæTXf - XXII).

Strscture qf tlro aelpal cn{ suÞoleaL qsglops.

Tegeüattve grovth ln Cr, uuTtea$,Ìprl ls J¡ltlated Þy a

slngle apleal cell ln the aploal depresslon. lbc aplCal'

ceLl ls trlangplar !n transversa seetlon (Plete KI, fig"
B) and. bleonvex ln Longltudlnal seetlon (Plate TXI, fle. Å).

Segnentatisn of the apicaL cell oceurs longltudlnally at an

earLy stage and each segnent undergoes üranwerse divLElong

üo fom a curved rorr of edls; sonetl¡nes part of tbe seguent

nay dlvlde longltudlnaLly to prduee a serles of nerlstodern

eelLs ltnlng ühe aplcal futrov.

fhe lowerest ceL1 of eaeh seguent dlvlde longltt¡dLnally

and tranwerse.ly to fonn LongltudlnaL rsrrc of mertstsmnatle

eeLlg. he tndf.vtdual celLs of eaeh ror gradually lengthen

and bseæa restångular as shorsn ln longlüudlnal sectlon (ptate

ffiI, f1go. Â ard J). lhsae 8xt8L cor6¡ of eloargate eells

are sLlgþtty tblckened br¡ü the tran¡vers€ ones alrrays rwlaln

thln.
fhe ulddle cells, produeed by dlvlslon of the segnent

of tho aplaal. cell¡ enlarge and df.vlde further but rmain fgo-

dlanetrle. lhelr valls thlctsen early but dlvlslons sttll
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oeürt 1n thess eell¡. rhcee eellg develop lnto tho eort-
lcar tlssue. The ouüer produetr of the ncdr¡ll¿ly eellr
and lmer products of the nerlstodem eelLs aleo errr-
trltn¡te to the eorto¡

$hortly belor the apreal eelr there oeeup th¡ee
dl.fferent tlssuer - nerleüode¡n, eorter and nedulla.
rn the apteal and subapleal r'egfon tbe uerlstoüenn ls a
slng;le leyer of, radLarly elongate seLLE. lhey are
nerlst€matlc ad undergo transverge and, longf.tr¡d1nsl ôLv-
f,sLont. The cortel fs composd of 2-3 layers of tsod!.¿n*
etrle eell{rlth rienEe ehronatophores. lhe nedrrlla conslcts
of up üo 4-6 hyerg of obrong cellg. rn tbe subaprcal

=egÍon the cortlecl and aedullely eell¡ are also uerr.st@etlc
llkc the meristodem cells.

ñreo¡an veslcres oequr 'rsund the ¡rucleus of tbe ept eal
cell (Flate ffiI, flgs* å and B).

fbrec dlstlnct t!.ssuee occnr ln the old parts of the
plant as la the $¡þùplcal regl.on.

rlre merLstod,ern tg a stngle l.ayer of r¿dl.alLy alongate
cel*ls shlch are eæpactl contar.nrng donsa cytoplamte
eontents r ul.tb a consid,erable nrmber of chromatophoreø and
bsally loeated nucLel (ptate ß!2fi.g. B). lte lateral
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tall"¡ ere üt¡!.ek. Íhe aerlstodem 1e eovered by a Gon-

tlnr¡oue nuellaglnoue cutlele. fht nerletematle aettvity

of tt¡e merlstode¡a eells contlfi¡ss lndef,lnltely.

Ilnderlyf.ng tlre nerlatoderg are tbe larger eortleal

eells. lbe eortlcal cells alre arre,nged ln 3*5 layers and

esltafn deûrac ehrm¡tophbras of varylng sf.re" the eeiLls

ar6 lsodlanetrle or polygonal ln tranevere€ seetlon (Plstc

ffiIrflge, C and E) þrt eLongate Xn longltudlnal seetlon

(gûatß KI, f!.g. J)" lbe lnnal$osü cortl.eal eells baeøc

longer than the qrtenrost ones ar,id the lateral mlls besæc

elLghtly übleker vlttr a dLstlnct nlddLe lsnelle.

Rtrnnlng centrally trbrough the lenrgth of tl¡e plant

sr,e stranüs of elsagaüe cells fornaLng the nsdulla (Plate

ffirrfÍg, D). thle tlrauo ts ccmposd of neny layers of

eells. In yorng parto of the plant the ¡nedullary eslls

eontein densa eytoplasørle contentg and el¡ronatophores.

Cytoplasnie connaeüLone oceur eornaonly 1n tbe young Þarts

of, the planü (ptate ffifrff.g. J) büt no sueh eonneeticns r€re

oþge:syaô tn thÊ old parts of ths planü. feperlng ead valls

of cells &re co@on Ís older parts of the afi.¡ Tnrt not i'n

tl¡a ya¡ng parts. $re lateral s4113 arc thtck and strongLy

lasellate. lhe septa of the ngdullary eells are stralghü ard,

tbln. P1ü foruetlon generalLy occllfìlr
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Hyphae usual1y ocgur ln the eortex and the rneðulLe

of tt¡e stlpe and of the axis'
Strrrqþjrle of the sLender lease{.

vegetaü1ve grortb ln the slGnder leaves ls algo

lnltlated by a thlee sl.ded aplcal ceIL (PLato ffiI, flge.

F and G) sf¡*1ler üo that of the av{s. the aegnentaülon

of tbe aplcaL eelL and dlvlslon of the segnenüs fol'Loss tåe

s&e pattern r 8s deEcrlbed for the apex of the sxlt. fn

ttrls case a}so ühe ae¡lstodetm !.e a slngle 3.ayer and the

ee}Is er6 radlally elongaüe eontelnlng dense ehromatophoree

rlrtth a basally loeated granuLa¡' Dücleüs' the cortex ls of

2 layers and the eeLls are polygonal and r¿thor lsodt8¡ietrlc.

ths nedulþ near the apex ls 3-h hyersd r co¡apact arié

merlstenatle (Plate ffiIrf,lg. H). fhe naûuLla¡y ceLls

are fe$ f.n the oLder parts of the sLender leaves and the

eortleal cells are Large (PLete ÆL2flg. I). Crypüoetomats

rlth proJeeting hairs oecur 1n the sLEnder leaver" Ieüeral

raLLs are sllghtly thlckened but no plt formatlon ocetlrs*

ütn4cþuE$ c$ the recÊ¡¡.taelPr

lhe reeepüacle aLso posf¡agses a slngLe aplcal eell

sln|lar to thoeo of vegetatlve parts tPlate ffiIrf,fgs" K

anô L)" thc receptaele ls cmposed of a slngle lqyer of

Eariatoderr eeIls, 2-,ó layers of eorüex and aJr layer* of

nednlla, Tb$ nedgôlary eell¡ ars elongate and the
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l¡tsral tgalls ara thlckened. Plt formatlon uag nat obssmed

1n eel.ls of the recepüacLe. lha stmeture of tbe receptacLe

dtfferc frm the vegetatlve parts of the planü due to the

dwelopnent of eoneeptacles nl¡leh ere seattered throughout

ths ouüer tlssues of übe receptacle. &pty eomcsptacleg

occrxr neat ühe base of the reeeptaele. lhe cmceptaeloa are

ananged ln acropetal succêsslon,

Deyelonmgnt pf the ean¡:EntaçL$S.

the develo¡ment of a coneøptacLe ta tnitlated by a

*egnent eut off frm the aplcal cell of the reeeptacle. fhl
segrcenü le temed the rlnLtiaL celf of the eoneeptaele

(Plate IffiX, ftg. !{) and lE dlstlngulshsble froü thE snrro¡¡ndLng

nerlgtodern cells 1n lts belng sLlghtly depressed tn posltlon

þecauge of a deleyed transverse dlvf.slon; lt ts also flask
shaped. the 1n1È1a1 eelL lc evldent ln Longltudlna-1 seetîon

rather than f.n transrerss section of the receptaeLe. Å

transverse seetlon passlng through the basal parüs of the

fnlülal eeLL rweale a soneyhst trlangular eelI. lhs lnltlal
ceLL le dLvtd.d transversely Lnto tro rrnequal- parts þy a
tsrr¡sardly curved r¡all (Flaæ ffiI, flg, f ). fiÉs ¡fia}l ls
concava tovads the upper cell *hlct¡ ls te¡nd the ãtoagua

eellür ârrð tbe l.firar eeLL ls caÏled the ilbeeal eeil],ü. lbe
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b¡tål c6LL unds¡goos ?êpeatd Longl.tudtüsl dlvlsfsus fo!üLng

a slngla layer of eeILE llnlne the c*vity. The besal eelLs

fireü dlvf.de longlüudlnally lnto t¡¡o elnitar deu6hter ceLls,
übus produclng a threa*eelled stage of the conceptacle (Pl.ata

ffiI, fÍg. P). Â transv€lsa sectlon ent tlrrough the uppet part

at the 3.ce1Led stager shors a elrcu].ar eell vhlch ls th€

tongue esll (Plaüs )ffiI., ftg. S).

The üwo basal dertvatlves dlvLde longltuðtnally la
v¿rlaÉ planas. å eondltfon thus results uhlcb e!ùlbltg etght

eells 1n longltudlnal eeetlon (Plate ffI, flg. R), Seven of
these eella are the young cells of ths recspÈ dlvlslons of, tJre

þegal derlvat,lves and one ts the esnüraL1y pLacetl tongue

ceLL. tha longltudlnaL dlvlsions contlnuê. l'he tsrg¡ra cçll ls
conspleuous and develops lnto a fllanent of 3 eelle (Plets fXL

' fig. B)" Longitt¡dXael dlvLslone eontluuc untll tbE sa1]. of
the entlre eonseptaclø ls fomnsð (Plate ffiIrffg, V). lh€
EucEeodtng stages ùf the tongus eell heve not besn obsarveð.

ÐFrvçås+pqtt pf oççqfÉe.

The oogontal nother eell denreLops frcm the re![ of the

conceptacl.e, $one of tbe Llnlng eelLs of tha esncaptacle

enlarge a¡d becme d.ensely fllled tdil.tb aytoplarn, end posscss

a larga nuc}æg. The nstlrer cell eulargel greatly and d,lvldss

ütansversely (F1ate ffiI, flg" lt), fbe outer eeill f,aelng ttre
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eonceptacl,e eavlty fonns tåe oogoni¡¡¡nr ar!f, the loner one

the stalk cell. ff¡e sÈaLk eell doos not ralse the ægsnf,un

above the llnlng of the sonceptacle tn¡t bedomes eabsdd€d

due to tbe 6rorth of tha surr*mdlng eells" The oogoaf.a

uhen nature ealarge greatly and become elt'her partly

emþeddd tn the tLssue or proJeet lnto the cevlty of tba

conceptaele (Pl.ate XXIrflge. X aad T), lhey are cmold,

aeasurlng 1æ - 20lr p x 100 *15O ¡r. the oogonlal. ¡rall ls
cmposed of exoehf.üe, mesoehlte and endochlte t anÉl üeaculês

lr p tn tblchress,

Durlng the earLy etage of developnent of oogoula the

cytoplaru ls e'ven1y dlstrlþuted tbrorghout tbe oogæi.us and

has e Large granul.ae nucleus wltb ene or tno consplcuous

nucLsoll. The nucleus ts surounded by nunerous pl"astlüc.

ås the oogonla nature they are discharged peri.odlcally ln
uon€s on ths raceptacle lndf.eattng thst naturatlon is
alurrltsneous wlthln a eoneeptacle. Young oogonta do not

ocsur ln the eoneeptecles fros vhlch mature oogonla have

been dlscbarged. îbe longltÊ¡dlnsl sasratlon of ths

receptacle often shorrs ttrree dlstlnct sone$ of oogonlal

dervelopaent of tha conceptaclest (1) a baeal aonê ïlth
€¡¡pty eonceptacles (2) nlddLe sona wlt'h nature oogonlan

(3) Ìrppsr zone of young conceptacLes near the apleal reglon

of thE reee¡rtacle. l{r¡ellege e&ps on the te¡tlnaL end of
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the oogonla occur and ertludgf, oogonla hava beem obser¡ad

attacbod by a nuelLaíle stalk to the surfece of the

recepÈacle as fn (Ðelft 193f)'

sual.ear dlvlslon tn tho oogonlun resultg t'n the

fornatlss of elght nuclel r seïen of whlch grad¿a}ly pss:

torarðs the pe¡lphory. Up to four nuclel bavs beeR ob-

set\r€ô r¡h1l,e the oogenf.a are ln sltr¡ (Plate ffiI, flgs" X and

Y) ffirl !n the extn¡ded oogonla 2-8 rl¡elsate stagea hsve

been observed, (plete XtrII, flgs. D. enå H). At' flrst all

ttro nucle| !n the ext¡rrdd oogonia are of the sane slss

Þr¡t sooner or later aL1 nuelel excepÈ one becæe snall aað

lle torards tbe perlpbery' In a fer cases tro big nuelei

bave been obgervd whLle ttre rest have þeen &aLL.

Sey4qwrept ol snthe¡;l¡lla-

rhß llnLng cellr of the eoneeptaeles develop lnto

paptllae ublch dlvlde transrersely. fire eutar eells facing

ths eavlty firnctlon as antherLdlal. tnltlels tnd gre å1C-

tlngglshed fron the paraphysss by bavlng darkly stalnlng

seatsrts a¡d large granuLar rmcl-e!.. lhese lnltfals further

dlvÊdo transvergelyi tbc auter cgll fs the antherldlt¡n

proXÞ" and the Louer one ls tbe stelk cel"l' lbs anthcrldl¡rn

greatÅy lneleases l,n aLz,e and becæes c¡,ub-shspsd (Plate

ü,II2 fLg. À), lrhlta tbe nuelEus dlvldea nlttæaÈelly to fom

sIleIBÊr DJ.fferant stagea of antberldla ocenr ln One
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sonüsptû,ale" - &a n¿tn¡re aatherldla gæerelly Ésrsu.r€ 30 - ¡É
,i .,

F r 9 - 15 Fi erd have ¡ nlt of srscblto e¡Ít æüoûhlt*.
lnthe¡tdía ale peðteellate (Plaèo :nßff¡ flgs. E and. g).

&bæoaosv.

$rs €ggs ars woXd and ct¡verêd by a rucllags sheatb

on the cn¡tar srrfacs of ühs rseeptaele. F-eÐtÍ.ll¡sttæ ha¡

not þesr oþse¡vcü tn¡t lt la proaund teeü lt tahae pLaoe

r¿thttr tbe eoneeptaeLa or f,B*lde the aucl.lagp ahestb.
SsrtlHsed eggr atteah thmsalvec ùo tbe bottæ of enlh¡¡e
dlshsc. 1b esgÞentetlon of the rygotes occlr3s tdrlle att¡sharl

sm th* $rrface of, tJrs r*eptacle, ar on thc botte of, tbg

ølture d.llhes. lbe rFgotas d,lvldo transversertry lnto üm
w¡*qr¡¿l parb -* fü8 TtFpet cell æal.t ad the lmrer esll
largo (Pt¡tc NfTXf ftg" f,). Ss reconü èlvl¡lons Ls perpæúlc*

utrsr tû thr f,lrst ln ths apÞer eell. {plata XIII¡ f,f.g. g)"

rhe thxrd dlvL¡ton 1¡ tran*,rlerse m thr lqrer e6il.1 f,srär"tg
* trentlaulel rùlsotd lultlal (ptate rirlI, fLË. Ë). rbc forrrth
dlvl¡læ ts perpmåteular 1r tha aX{ùLe sell (glate nII, f,lg.
ü) Êad ls f,al}æeô by threo çueesrsÍ.çs X.sngË.tud1nal illvi¡ions sf,

tbu rblaolêal tnttlal fomlns tr rtrl¡oldal Ed.l* fn â.11 (Plaüa

XffIr flgs. p * R)l e*eh rhlgoi.d cel1 ðerelops låto e rblsofd
rÍLtbtn lr8 krurs {ptate UIfr flg" $). In tbe aeantfne tbo s-
brTo bocme* uultLcd.Lul¿r a¡rê lncræass i.n Le*rgür saô

þreadth. By thl¡ tlse the æùr'¡¡or bavc bçæe ¡ütoehodl
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tb the eirþstraüm þ neans of rbizoldr end ühe body of the

enbryo f.s ral.sed up. the rhlaolds grur rapldly. lÏ¡e

rauellago layer ls pnshed off frcnn the embql'os !¡lthLn a

*g€k (Flata XÏIrflgs. S and t), ead, a¡r aplcaL gros"ô

develops. hbryos measurs 3OO - ltOO B x LOCI - ItO ¡r Þy tbc

the end of one veeEl and tbe nunber of rbfaolds lnsreaseg to
1ã er morê 1n tr*o nee&s. ûne or two aplcal halrs dwelop

ultbin tso ueeks from or aeatr the apleal groo've (PLate XNXX,

ff,g. II). lbq nr¡nber of aplcaL halrg may fnereass to ae

Gar¡y aa 16 r büt tr or 6 apteal bsirs are ãore eomnon

(Plate XXIIrf,lg. V), $eptatlon sf rhlsst{E occurs by the

end. of the seeond seek and the trensilersa rell nay be stralght

or obllque. In the thlrd ysek ths embrl¡o üGasursg 6OO - 9@

p r f.f0 - 2lQ p Þnrt thore 1¡ no rppreelable tnerease lu ths

dLearcter of the rålzolds.

ï"ust¡Lh¡rar floatlng emlryas dotaebd fmn the eubr

stretuu¡ dlffer ln shape than atüaebed onss¡ neawrln8

lW - ãOffi p x 12CI - lfO n ln Èbrec seeks eæpard vlth a

naagu,rËEent of 618 * 18m p x 17f * 3m p for attaeheË

anbryos. e{the æbryo grsus ln lengtb Bor€ t¡atrs dweLop

tn tuf,ts f,rom dfff,erenü placas sn the bdy of the eabr¡¡os.

Tbe apfcaL halrs aêasür'e nora tban a nlll"tøster ín lengüh anit

l"O - 15 F ln þreadth andhre a hsal grsr¡th reglø. fhe
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øsrfrat¡r nunber sf, rBol{s ls 16 to t B ln tbroe uont"hs

(P1atc lfr,fl,, ttg. t{).

9. 4rBlgQISsSlffi ,QÊIIFÞIÍFN¡q,. f& Bptq
*, JïUnar) &l¡$l¡rc ,18b1

(P].str XXIItr).

Ft¡ïÉÌärre pf , tåû aof.eFl, .aqtl slrbaoletl jlofflp,nq'

lhe vagetattve groytJr 1n C.Jìonfluerle 1¡ lnttlated Èf

¡ slngle tl¡ree slded aplcal csll as descrlbed þ 6mber

(18961

fn LongLtudl.nal seetlon thc apteal eell ls Þlcsnv€ú

rtÈb a conspteuous nnclem¡ (p1atc lIlIfzfl[gs. B and C); tåe

tso sÍd,s¡ taper to tbe antarfor erÉ rùLLe tho poaterlor end

f.s rürnd,ed and rather broade¡. In transvæso seetlEn tbe

trlangular shape of the apfeal cel.l ls raanlfestn the strrtea

belng sltgbtly eonvex (Pt.ate XNIII2 fLg, å).
Segnentatfon of tbe apleal, edll oeeurs longlürdtnally

*t ar¡ earl¡r gtage arrd eech daugbter cet'l rmdergoes transv€tso

dlvtslons üo gLve a euwed. rw of 3 or lnore cell.a¡ sæeü!¡ea

part of tbe daugbter eelL aay dlvl.dc loagitudlnally.
fhe uppennost eells of each segnent dlvlde rapldþ

t'o forn a serles of el,ongated eeLls rü1ch csrtaln dsnee

chræaüopbores. thsse cells ere merlstentttc and dlvlde flrst
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perf,elfnat[y noar the base snd thsn antleiltnslLy ln the

¡¡pp€r eellfi. lhe dlvlslons of these calls esntlüTrg

lndeflnlüely.
hese elongeted eeLLs ar6 üh€ ne¡!.Etoder'mr vhleh

cc@cinly eonst.sts of a slngl.e layer of eell¡ noat the apex'

The Lor¡est eeLle foraned frour each seguent of übe ap1caL eell

brosdon somerhat and tilvf.de both perl.ell'nslly and ant1c11naLLy

to forn rol¡s of longLtudlnel ceLLs. these sells erG

E€rlstsÐatle nae¡' the apexr Bor€ or I'ess obtsng and cqpaet'

Beblnd the apex the lndfvlðual r¡ntts of eaeh ror graôually

løngthea and fors an axlaL core of elongaüed eells (Flate

XNIII, f1g. t) vhfeh eontf.nrrar dorararrts as the nedu'Xla"

lhe mlddle eelle, Dr.odnced by the traneverse dlvlslm

of the segments of the aplcal cellen enla¡rge sncl divlde

fr¡rttrer lmt re,naln lsodlametrlcr tIre tr'al'ls of these eel'ls

thLcken buü dlvttlon stlLL occllisr llress ceLl¡ help to tml'lê

up the cortlcål tir+sues. t]re produsts of the outer ce1lr

of aeduLla and inner celLs of, the nerlstodem further osn-

trLbute to the eostex. fhr¡s there are three df'etlnst tlssues

neår tha apex.üerlgtoder&, col¡tex and. undulla.

StF4e$q¡lq of .tþe nature tlt*llus.
f!¡e anatomy of the naturs ühallus a13o r€ry64L8 tbe

presence of three dtstLnct tf.ssues as ln the ap1ea1 and sab-

aploa} reglonS-
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lhe serlstodem conslets of a sln8Le J.ayer of radlally

eLongate ee}ls (PLate ¡¡ffiIlrflge' D - F). Ífrs Latera} a¡1l

lnner tall.E are t'hlck and tbe ontEr convel $¿LLs are protected

by a Eontlnuons layer of nuetlage. fha ceLls are nerl"¡üenatl'c

and empaet rltb dennsa ehrmatophores obsclrrlng tha nuelei

(Plate E(lllrflg* F)" In the stlpø and the Þasal part of, the

*rJ ¡ the nerlstoder'n lc up to slx, layers of eells tblek t

alL eontalnlng denge chrmatophorês'

Tmsdfately belø¡r tbe nerlstdenn lles a ãons about

l layers of eelLs dleep (plate frtrIlrflgs. Ð âüd Blr rtüb

spsrsa cbrsmstophotes* lt¡oss eortfcaL eellS arø I'sodlmAtrlc

of elûng*te vtth thiek LançLlste lcralls antt ptt conneetl'on8'

Runnlngcentrel].ythrorghthelengthoftheaxlEor
branehes arc st¡ands of elongate eell's (Plate UIII2 ftg' J)

Ln the older parts these er.:L}a beecne broaôer (PlaÈe XNÍII-,

ftg. ã), lþe eelL saLl; are thiek aad lg!ÛclLeta ar¡il sbs¡t

plü eonneetlons (plate UIII, flg. I). The rnedulla¡Ir r¡ells

ere smalL and lsoðlemeürLe ln transversa seeülon (Plste XXIIL

ftg. Þ), v{üh transvelse septa einple arxl thln' !'tßùr114¡y

eells contaln 8par8e ChrOnAtophoree. I¡ateraL eonneettOas ånd

perforatd septa have not been oÞsalre¿r þut hypbae oec$r 1n

the basat parüs of the pJ.ant (plate p¡IIIi flg. Xl.
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S,tFretulg,, ocJeûeopgf¡Ses Jf,çrtlJ,$ çê.Êq.gnüS )!

ü¡eh receptacle Ls notehsd at the tlp, .å,t tba basE

of the apleal depressLon l.Les a al.ngle t'hreE sided aBleal

cell slnllar to that of vegetatlve parte. lbc growth of ths

receptacle ls lnL Ltated by an apical eell as descrlbed f,or

tbe apox of the ¡r{s.. Seetf.ons tbrough the aplcal reglou

of,thø reeeptacle sbor tlre aæangeuent of the coneoptaales

1n rmrs æ eaeh surfaso hrut thl¡ arrang€nent l.e obllteraü€d

due to the dlepLaeenenü of tt¡e conceptaeles by mutual pressure

during thelr enlargæent. Sterlle conceptacles oceur ne&t

the base of the roceptaeJ.e. fhey eontaLn sterlLe slsnder

parapbyseE vlth alub-shapd end Eei[l'n. Íhe lnternal stnreälre

of the receptaele 1s slnllar to t?¡at descrlb€d for the, e:d,s

ercept for the developenü of conceptacles"

8ÊItFo$uet*ve orf,ñ¡r,F'

tlo*ÈLy the so¡ceptacles are blsen¡al, wlth the oogonls

scattersd beüqr*en ths antåerldta and paraptryses (ptate XXIII,

f,1"9" L). Brnt so'ns cûnceptaclgr are enülrely male snd a f6r
prod,uee oogonÍa only.

?f,rÊnhl',pÊs.

$¡e r¡nll-oêlls of tha eonceptacle glve rlss to
longr bssally groutng paraphyse¡ whteh proJect out of the

osttotre¡ rhlle the Eldee produce short, unbranched paraphysee.

In all cõnceptaeles ths eenütal ar6a of tþa f}oof le stert'le¡
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produelng a group of paraphys@sr lhls featr¡re wag flrst
observed ln Çgqtosel¡q (Sauvagæur 1g1l; 1912). patraphycce

¿lso orLgínate Ín ühe fertlle regfon of]the eoneeptaele, batuser
antbErldla and oogonl.ar bn¡ü these are shortar th¡n the
eeatral paraphyses and decrease 1n length tErrards the upper
part of the eoneeptacf.e.. rhe paraphyses arÍse frm ths walr,
of the eonceptacle and dæe.rop elub-shsped end eells.
Þqvgl.opnaFqþ qf, e4!þerldt*,

ånthsrldla ruay dwelop dlrecü.y fræ the uall of tha
eoneepfacles or on short fllanents. lhe lnltlal papllLao
arlse fron the lfnlng eell of the conesptacle (plete xxrrrr
flg. Te), ltre ant.her!.dÍa ere dlstlngulghabLe at an early
stage fræ the paraphyses because they have darkly staLned
conüents and S.arger nucleL. Thsse p*plLlae dlvlde tranr-
verseLy and then the antey resultLng eelLs fr¡nctlon ag

antherldlal' lnltlals. The antherldlal lnltlal dlvlde¡ tÞns-
vereley foming an antherldiun proper and a stalk coll
(Plate xXru, flg, yb), The antherldlum proper groüs tsraräs
the eavity of the eoneeptaelø and beconeg club*sþped., The

¡talk ceLL later rnay produce a braneh rhlch pushos the orlg-
tnaL antherld!.r¡s to one slde and ltself gLves rise to a sEsond

antherldlm (plate XIIII, flg. Z). In a ferr eases tha süelk
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Olongatca, beccilaeg septate anfl þoars Éarny anüherldla'

åntherldla nay also ocer¡r ln a eluster üe¡olnally or

laterally on the paraphyses' Dlfferemt stages of antber-

tê1tl devoLopnent oçcur 1n the one eoneeptaeXe. Dlvl¡larn

atagee of 2-8 nnc}et have Þeen observed ln the Jroür$ aÐ-

therldla (ptatø XNIII,ftg. x). sueeesslve develoDiltslÈ of

anthertdla oeeurs ln tlre ftspe coneeptecle. lbs antharldla

ÉeaEtrre 25 - lrO p x I - L5 B. Â aahrre antherldfi¡n Ls coü-

pos€d of tro layers of satl c €¡ssffite, and e¡doehlte

(plato HIII, f16. le). I'be ent1r6 anüberLdla rrsy detach ln

tbe eavlüY of ths concePtacle'

Ðerççl ptqre¡rt,Qf soeofi!.P.

lbe oogonlr¡n artecs frÛn an antgrorsth of ona sf the

wall-eells of ühe eouceptacle and tlre outgrorth dlvf'ðsc

psIllelf^ü¿lly lnto a snall Etalk eell ard en oogonlu a ptopel

(plets ffiIIlrf!.g. !{}. lt¡e stalh eell alw.ys rem¿l'ng

æbeddett ln tbe rralL of tbe eoneeptecle. lhe oogonilu preparn

vhlab prûJ€cts tn the eavLty ef the coneeptaclet lnc¡eases

greatty ln sfzs and soon becsnes ovold (Ptate ltIXI, 'f18'

L)" lhers norl fol LoÎ,;s a Long psrloå of grorth durlng çbl'eh

ühe oogonla attal.n 100 - L?O F x lo - 80 p. rhe oogonlt¡a

aontel.us a great quantlüy of rege$e naterlall nany

chræatophores n dense eytoplasn anð a large grì8mr]'ar naeleua

slth a ðlstlnet nucleoluE (rarely t$o). thc oo8onlru Le
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ôlffers¡tleted l¡üo ühree lalers * ex.ocbf te n nesoehtte

and endochltg. l{o nucl.ear df.vLelons have bsen ob¡elsd.
the eggs are ovold (ptate XXIII, fl,g. P). ûogonia eü

glntlar stages of dEvelo¡ment occutr ln the conceptacles

eborlng sLmrltan€ous naturatlon of the oogonla.

10. lÍlFfoPrsËLÞqpalsnaJ8hl

(Plates ÏXXV * ffiYII).

tn¡þsr {1896) èeEertbed tha a¡atæl.cal günreþre

of SqflodqSma $ßeqflfrfrlta hrt dldt not flnd apl.cal grsrt¡r,

he doubtfrlly pleced Lt under the tystoselrûceae" ltre

present lnvestlgatlon of tbs anatoülcal stnrct¡rre¡ dweilop-

ment and aplcal grovth 1g þased on fresh and prese¡ved

naterlal of 4¡,"Snte$rLfo,Llar $r..-Lelf.¡[g,Llå. ard ll- ouer,clfq,1{q.

St¡q¡etrrTe oe thL,g,Irl$¡+l and .suþaptçfl,} rq¡rf',gns*-

fhe vegetatlvø grouth ln Mmr,lodçpu+ ls lnltlatetl by

a singlc aplcal cell çhlch le slttratd at tbe bese of ühe

epLeal d.opressLon. lhe apfeaL ceLl Ls nröre or less btconvex

ln longitudf.nal sectlon (plate fCfrV/ flg. S. Pl.ate XNlfI, flg.
å.Plato nffll2flg. å), and Èrlangular ln transverss

seetf.on (FLate Kff, flg. Â. Plate )ßVlrfig. B. P1ate XNIII,

ff,g. B). Íhe sidea ar6 Eors or legs equel and sllgbtty
eu*ved lntrarrils. In longltudtnal seetlan the slde¡ of the
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aplcal eell mcot at e point at the lnncr end of tire apleal
EeLL ¡ vblle the outer end, of the eell ræarn¡ sr.iehtly
broader' ?he apleaL cerl is protecteô by an accunuratlon of
Èho ¡nrcll-age ln üt¡e aBfcal deproosÍon.

ssgnentåtlon of the apleal. celr occr¡rs longltudln¿Ll"y
et en early stage and t t 1s folloved by the tranwsrse
divlslon of tbe segøents to forra cu¡ved rows of cells;
sæetLmes or¡s of these cells df,viclas.ongl.trrdlæJ.ly (plato
xrr, flg. å, Plate frwrr, flg. å)* One eegnent of tbe apl*al.
eell may at ane tlno f¡¿ve 3 or h elvlstone rhlla ttre other
tno segmentg have nÐnÊ, otrs or tco dlvlslons (plate xxrr, flg.
8. Plats ffiTI, flg. å. plate ICIYII, flg. À)"

the uppenmst daughter cells of tbe segæenüs ¡ eut off
frm the apteal eell1 eLongate and dlviêe longltudlnally fom*
Lng cu¡ted ro$s of eLongate ceLls nhlch aumound t-tre apieal
futror. nrls furrsr 1s deeper ln þ- latrfqll# thsa tn He

Slereå1o1'1"q. and ì{. lnþe+rl."fo1re. l}¡eso elongate eellc ars
t'he na¡lstode¡ru eells csntalnlng dense ehræatophores trhlch
obser¡re the nucLel ln H- lntl{e]-L&. suelel heve þeenr obsemêd

ln the rs¡rer parta of the nerÍstoderm cells l,n 4r.lnüesrt-fot La

end Ft, orÏgtqtfsll* and ühess n¡relel are granuLar bavlng ona

aucr.e'rus(oeeaslonant.ffiiÏå*iÏrifuT**o*:"ffi tpecl*r

tåelr bases tì ,ss fomtng basal cells and upper raôial ly
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elongate cerLs vhfch lnerease tbe strrfacs grwth of the
thallus. lhe basar eerl,s eontriþr¡te to the corte:r. Tba

actlvlty of tbo nerlstodenn ceills eontlnues indefLnl,tory.
rhe loweraost eells of tbe segnents dlvf.de peri-

cllnally¡ antLcllnally end othervlse to form longlhrdlnaL
rous of rectangular cellE ln the apieal and ln ttre subapfcal
regLon. Tt¡e eellg become progresslvely moï6 ohlong d,sy¡iluard,s

fron the aper. rhese eells eonstftute the aedulLa. The

aadallary cells are cmpacü and nerlstematle tn the epical and
fhe subaplcat reglons. ?he LateraL wal.ls beeome tblekened
uhlle the üransyerse rallg ræaln tbin.

lhe nfddLe eell¡ of the segnents df.vlde ln dlfferenÈ
pl.anesr beeonlng mong or lessgpoly onal or lsodlqngtrie.
?hese are the eortLcal eelLs whleh ar6 ewpact aruå ner1st€måtle.
Early thlckenlng of the cell-qralls doas not hlnder the aeütrlËy
of the cejlls. îhe s¡tor proûucte of the neduI.lary eelle
contribnü"e to the cortsx.

Mucrlage aceurulatÍon oceurs at an early stege ln ths
eplcal and ühe Eubapl.eal regione. g'1¡s ¿s6 ïtrrr atl.on of
mrctlags f.s relatlvely less ln ÞL l¡fierltl.fp].fp aad UË

S¡prçrfott+ than in H- tq,trfo1li (plate NXVIrflg. å). plt
fo¡uatfæs ar¡d cytoplarafe connectlons do not oeeur tn these
regËoncr b,ut Lateral eontraetlon of cytopla*u oesurs iu tho
ud¿ll.aq¡ eells of tr- cg,er.gl,rO]¡* (plate ItCVfIrf!.g. A).
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tt¡cosan vsticles beve\been obse¡veð noar. tbe uueleus of the

aplcal. e€LL.

lhe subaplcal reglons of the tbroa specler of HvrlodctHEe

s¡e dlff,crontlated lnto the aerloüodernrühE eortax and tbe

nedulla. In tbe suþplcal rcglon üt¡ese three sone5 aTG

diettngulgbsþlo in longlhrdlnal sectlon b¡t not I'n tranwerso

ceetlon. legetatlve gra*tb and the fomatLo¡r of, tbrce aones

of, tLssuçs êîe sl¡nllar tn @r @ad

E* J-atl-{p1J.q. Ïn Ur-¡,gI;LfÊjJtÅ t'he eo¡tlcal and the nedul-lary

selLs are conparetl.veJ.y looser tha! those of t{'r r+teqflfoU,å

and@
StFrrchtfÊ-of tþ9 .gg$rlîq Shallus'

Ihe lnternaL stnrctures sf the specleg of &pfiillg$q'

uhlch hava been lnvestf.gatd are eonPosd of 3 Layers of

tlssues - the nerlstoderrn¡ the cortex and the neôulla'

(plates xxlr!ff.gs. 0 - ûr Plate xrvl2flgs. c - F. Plata ãTII,

f1gs. C - F).

The nerlstode¡n Xs a elngle Layer of radlally elongate

eELLs (plate ffiA¡, ffe/- n. Plaie ffYlrflgs. C and Dr Plafe

gvIl,flgs. c ard Ð)' these csjllg ara reguLar and unlf,om ln

abepe and contaln clense ehromatbptrores and besal granulel,

rt?eLêi" In a young braneh of @ t'hesa eells are
e].onta¿e

tangenti"Uf iiiãt6 )ßIV, flg. Hln Lnstosd of, radlally elwrgate.

fhe nerlstodex6 of the petlole¡ axls and stl'pe ls emposed
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sf h-È6 lsyers sf, cçlls fn @ (plete lüffif ¡ ff,g.

0), ? - 3 layers fn &Jå$fglr¡ (pl,atr gvf ¡ f,ls' rl Êtd I or

sæs layer¡ fs &. $nrç{etrîstt4 (Plste nTIIr f,Lg. I}' Íhcec

cells emtaln 6srss cÞr¡matophoree sb*Eru{ng tho nuel[sf. ¡ and'

tba nsrr.¡tæatlg aettvf.ty of the nerlstodelt sells æntlrme*

fnilåffu1füely. &eee cei[Ls ars Ser¿€ra1ly raålall'y elan]Sato

h¡t ta o1ðor part¡ thsy bec66e tangentlslly elongAt*. lhe

latsra1 walls are tt¡lck ard lenellater ¡rblla tbo t'raoüvGrst

glla ræÊln thln. Isüeæl eonnesüf.oag rcrc aot sÞssrved. Pf't*

fsrrstlon oecîrta f.n tba lmeæo$t ser!.ctoüela eells rblab

aôlot n the oortçx. lbe pertpberal leyer of übe uert¡Èodaga la

euçerd by a cnntl.rn¡wr ¡trel,leglns¡g layeln the etrÈtcl€'

msrcdfatety balæ th ¡¡eel.atorle¡m ltee thc eorts uhleb

çea$lstt st 2 - 5í laye¡s of, üotrr or L€ss lgodtseetrtrç sell*, the

lmer cella of the eorter sre sLtgbtly larger tbsn tbe out'er

celL* n[teh are potygona} er tsûd1¿^üttrlc cells. &e

sÐüt!Ê¿l ço;Llr of t¡¡c petlole anü tbe rtipe eontalR ûeass

chræetopbores. oytônraglsto anð t*ter&t eonneetlons hnve not

þeon obseped. Påt-folEat!.os oesurt fn thå Eortlcal cellg of

tùsse tå¡ee specfss af lfnftodn*ne ag! ls very p¡g|nant* Ftlonget

üncLlsg8 acfi$&rlatton oûcu,I}t tn ä¡ , r efrÊfpl,Êilr tbßD rn g'

¡¡!*S$¡,ldtLe. ad ü*. +rerctf'etr1*. lbp cclI ralLs are ¡tloûgÏf

thlú€üsal snÈ l.anellate (ptst6 XXrXI¡ flg" H). I{yghee
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occur 1n ütre rülpe of @ and Hn- t'ltpgllf.Ê}rP

only (Ftare Ë$ILflg. E) and have not beøn t¡bserned ln

ldn lgüfollg. Tbe hyptraL ce]-ls cout'a!¡r clense ehrdkatophorêsr

fte þyÉlao grcrr dor¡nsarðs'

fiunnlng sentraLly throughout tbe Lengtb of the plent

Ls a stÞnd, of elongate eeLLs fomlng the nedulla. Íhls

tlssue Ls composed of 6 or nsla layera of ae.llg tn 4'

åntpnfrf,o]-lç, a$d LÛ * L2 or Bors layera ln H' I'aÇl{plla anil

ln@Inttreþranchegtbenedullaeæprlses
" I+-6 layers of eeLLs. geduLl,ary eelLs ar{a lt t'lseE aa lcng as

broad in g..,.lnte*rLfflIN.* ar¡il rr or 5 tlnes aa long a$bro*tl ln

T{. . latf,foJ-la ad }&. gl¡greffç}le' In traneverss sectlon

aeêu}Larly cel.ls are polygonal ôr tssdlanetrlc. In the stlpe¡

and peùlole nedr¡llary eelLs eantaln dense chroaatophore* aaû

fes €æpty eetls* åcctmulatlon of musllagê occurs ln the

neù¡lLa of three specËes sf ägSjLg6LgSEÂ Ur¡t @
eontelng ttl6 deneest mrcllage' Inateral conneeülo¡s oesur

!.n tbe nedualary celLs cf the stl¡re; üfiese are tsorig n@erout

lnü¡t.þtåfql*p.Ptt.fomationlsconnnonlnthetbreespeelec.
No cytoplasulc eonneetlone have Þeen obgerved, ht Leter¿l

cs¡åraütLon of eytoplass ocgll¡s¡ C€Lt ua1lE are strongly

tbLeksn€ú enð !.aøellate. In ttre slcler parts of @

dtvlsf.æ of rneðulLary cells oceurs¡ ÏVphae occtll' ln the

basa].partsofthethal]-us.rhgEeþphaeeontelndanse
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shto!ßatophores and run longthrdÍnatly dounsa¡ü,s (platlr
gfllr ffg. û),

4oryølprqqüo of-.t[r* çoq#pqfúìqÅ?q "

&e developüt€nü of tho eoncepteeles ln H' 4nþgr,åfpl{^r,

4' cperl"e{plrq ad x. lqËtfpll* oûsrrrs largery in aeco¡:dançB

rrlth Bwetrrs (188t)¡ Bluonef (1906) end ltlsrhrgts {f.913}

flxltngs f,or &¡gl¡.r 4+144'.vr, ÇyFtp¡.çt¡q anå $afFessqm, It
1r lnltletd üy s¡e of tbe eerls eut of,f froa the euccesslve

ragnent^e of tJ¡e apf.cal cell, uhLch eêag6s aetfve rilvlsion
teeporarlly ad beeæe¡ depressd dus, to ths aEtlve surfaçe
grvtrtb of ühe surrg,ndlng eelle, l1ro tnl,tf¡l eell beecnes

Eûrê or Less fllesk shepd tn H' *gËerrlfÊl¡ô anð ld-,, c]rqxct_fqll.+

tut ls Ltnear fn ü.,laülfglf+, (pt¿ts XXT, flg* À. plat¡ lßlf ,
f,19. 6r Elata UVII , fLg. 5]: Itg næk or Epp€ir pert Ls

¡urrsundd W atrcf,lnge'. Ît¡c lnltf,al ee31 dlvfåes tmnsvcrsely
by a e,nwed raLl lnto tro unequnL prta * tba løeg besal eeil.l

afr, thÊ qpper tørgne EeL[ (Flate l|tY, f.lg. B. f,L*üc rxvr, ftg.'
å' Plste xn¡rro flg. ß). me basarþglr dlvtdc¡ lsngltuËlnalLy
Lnto tro eE:el eo¡Lls (Ptate xlv, flg, c" F.late gvr, fig. tr.

Plete xrrrlr f,lg' r,) ad lg fotlq¡ðû br ?,hs trenwerso dlvtsi.on

of f"be tongue eell. (Ftate Ït(lr flge, $ and B. Flate lfrvr,
ff.g. I. Plate gïtrf , ftgs. l[ üd !I], ftro dertvatåves sf,

tbo basal eell conttmre to dlvtðe longlt+dinally to fsm tbc
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1# * ffiÞ*#T¡;,{}tút *Tr ffi*" r* ,Tffiffir f*ltll .

# tñt S. ,üIr** ¡ml$f¡. tlsn,Í** Ëf hffi {#*, &tSfi; ì

tErililæt * fs r ætr|a'r,* fi,fæß G' +d,Il h
e,' ttffit t* t 0* ffir r*,fÇ |l ,nf
.*rf'"Iilfi#Ê*[¡t lÈt* tü3.sü¡.ù exih ttu *üsÏ{Þh, k,rß¡r

ft"*ü$-f
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aær the noutb of tbr conceptacles are fa¡æd fræ Èhe

perlpherar layer of the nerlstodêrrn¡ parapbyses dorelop *s
paprLlee frm tbe varl-sell.s of, tbe conæptacle ard f,ncræso

ln sfss bv the divislon of the basal cslr ed the eLonggtlon

of tbe upper cells unüll they p¡FoJeet through ttre ostlolo*
ft¡e eevlty of the conceptaele enlargee by the eonüinusd

êlvt slm of the vall--ee"Lls uhile tha osttol.e remaln¡ mr!trr
Às tþe eavlty enlargee these hslrs cone to llc at tbe cøttre
of tbe sal'l of the canceptaele (Plste Xf.tÍrflg. G. plats

nfflrflg. L. Plate XNlrXIrfLg" Q), In tbe neantlno n$r
pe,plllee døvelop fro¡n the *au. of the eoneeptacle sn sl.tb€l
¡Lde of thø cenüral parpasysea* rhcss Fpltlae døvelon

per*physas ¡hlch are s¡eel*lr septate and unbranahsd, ulth clsb-
øba@ end eellE' Goncaptaeleg are blae¡¡¿l ln tire ope
of lrwestfgat@d.

ån antherldlrm derelopa frm tba ualt. of tba conceptacle

sfüllerly to a halr, but can be dlsttngutahd by lts dense

cfioplaomLc conüents artd a largç nueleu¡. åñ outgrmth devel,ops

fræ e mLL ee}l of tJrc coneopüacl.e (Flata Ffil, flg, prç.Hlet¡
gvrrrflg. 8s). Íhe ppl.rle dlvtd,es trsnsversoly f,oralng tlhe

antberldlun 1nltlal tPlate xx$,flg. pb. ptrets Nxyrrrfl8, Bb)r

rt¡lch furüher dlvfêes trang,versely to fom an uantberldiua
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protÞrr and a Fstalk cel,lff. lho antherldlüru gradual3.y

elongates beeomfng club-ebaped. .ântherldla shon consldorable

Tarlatlons ln thelr posltLans; they ney b€ sasslle, stalked

or on branched tralrs (Platc XXl, flgs. P - T. Plate IüVI,

flgs. $ and N. Plate ruVIrflg. Bb). å, nature antherldlun

loessures 20- 3fr x 10 - lf¡r ln l{. lJrteer,lJÊoïlÊ, ?h - lr8 ¡r x

6 - 12 p ln Er prerqlfoJ.{q and. 2}+ - l+2 p r 1o - 18 p 1n E

IÊtifoll-a. The antherldlal wall ls nade up of eroehlte and

er¡doeh1te. Ðlfferent stages of anÈherldla oecur ln tåe saøe

eonceptaeles shoslng succossfte naturatlon of antJrerldla
(Plate ffiV, figs. Q - l. Plate ffiVII, fÍ9. R). $peruc are

llberated througb ttre aplcal pore. Ðevelopnent of anüherLdia

are slnllar 1n ll. lntesrlfol.la, $, ,puerql.fo1l.Ê ancl H-,l-+tlfolla.
a

lhe eells frm sbleh the oogonla s111 be fonn€d are

located. on the loser slde of the coneeptacle and develop fræ
the va]-l-eellg. Oogontal lni.ttaLs a¡e dfrtfngulehable frø
the surroundlng eells by thelr large sfae *ffi large granul-at

nuslet (Plate HT, flg. I. Plaüe Xfflf,fÍg, Sa). The oogonial

lnltlal. dlvldes transversely forsl.ng tbe oogonlel ce1l. propsr

ani, a staLk eell (Plate )O(V, flgr. J and K). Ths stalk eel.L

reualns enbedded¡ ln tbe three speclosr 1n tbe uaLl of the

eoncepteela. å,n oogonlr¡m contains denEe ehromatophores anð
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food resewðs. the yr¡uñg oogonlun is spherleaL¡ bscour!.ng

ovolü when nature and neasures 50 - BO p r \O - lA p in
H-. l$.teFfffolra t 9l * 1t0 ¡¡ x qCI - IOB p in H. qJrqfelfolta
anal 95 - L7, p r tra - lo8 ¡r ln E -l+üifoÅf a. ÐLfferent
stages of oogonlal developnent oesur in one coneeptaeLa

tadlcatlng suecesslve oogoulaL n¿turatlon. $ro to fq¡¡
nueleate atages ln ths oogonlrrn have been observed (Flate
XXSrflg. I,. Plate XNVIIrflg. S). Oogonia vtthout a stalk
are produced ln these three specÍes of tfvrlodemq" so
paraphyses occur on the rall of the oogonlrrn. lle oogonlal
raLL eæprlses exochlte, mesocbite and end.ochLte, (pLate

IXT, fig* [. P].aüe ÐrVI, flg. P. Plate ffiII/ flg, Se). OogoariaL

åeveLo¡r¡ent ls elnllar ln the tbree speeles of M¡¡rto&oFs.
oogmla of ll...tnteqTlf,oLLe are sualler tban those of g.
latl-foLl& and H.- qqefcLfolf.a.

&þryolo$v.

Eges of go 4atlfoltp ad Ì{. Êggrcj.folùa rrsre llberateð
ln g.sa-rsater sope four hourg after colleetion. llrey yore

fertlllsed wlthin \o mllrr¡tes and besame attachod to ths
botton of the dlslr by the seeretl.on of uuellage. The zygoüe

of M. latlfqltq measures LZI - L?5 p anô that of H.r qrlçrc{_
folf.a 1s 100 - LZl ft. Tto aygote flrst dlvldes transversoty
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(Plale NXVIrflgs. Qr Br enè+¡ PLate F(vÏI,flgs. fb¡e)¡
nithln 18 hours to glve one Rucleus fn each segment. ?he

aeeond dlvÍslon ls vertlcal (Plate Ðn¡Irflgs. S, and l) üs

the flrst ln the upper se$aênt of the øygote of Ìf-, lPl;l-folåg,

and ls transverse ln the louer seg!ûent of übe sygofe of $.

oue¡:çtfpll-a, forulng e rblzold eeLL (plate roCI¡II/fi.g. 1d).

In the aygote of ¡l-,lat{tglle the thlrd df.vlslon ls transvetsô

1n the lsner segnent (prate l3rrl,fig. II) and ls vertlsêl to
übe flrst tn the upper següent Óf tbe embryo of Hr quefclfolfp

(Plato F(VII, flg. fe). fhe fourth dlvlslon of tho emb¡To of

both $. latlfol,la and Þ1. erelfolla ls vertlcal ln t'ha uilð]-e

segnnent (Plate gIrI, flg. 9. PLate ffiVlIrf!.gs. f r ard $).
Eegpentatlon up to the fourÈh dlvlslon sas couplete wlÈhÍn 28

hours after fertlllsatlon of tbe €88. tha fourth dlvlslon sas

followed by vertfeaL dl.vlslons of tbe rhlzofd eell ln botb

specf.es, developlng four prinary rhlzoids tPlate Ð$lIrflg. Ïb.

Plate nTllrflg. ftffl). By thls tLne thå eubryo $aB Eslly

ceLled aJ¡d lt ¡ras not posslble to obserro furthel ssgnentatlon.

åfter a neek nany rhlsolds had been fomed from the adjaee¡t

ee|]r ef the prlnaïy rblzold. Êhlzolds rer€ septate and un-

branched. In the seeond reek an apiaal groove was foroed Ln the

embryo of Hr-Lg![Jp.ULe and a slngle apie1[ halr tþû doveloped

frcm the groove (Plate Ð(llrflg. Z). Purther stuðlos rsre not

posslble as the embrYo died.
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nr¡- p{BB¡[otoclcåt sggDrEs.

HAIEÍITÂT. AFL UEFTTODS.1 t

Haterlal collected for embryological. stuclles ra¡
bror¡ght lnto the laboratory slther lmorsed 1n sesvater or

ln plastLe bags. l{ttbln an trour fram ühe tLne of eolLectlon¡

reeeptacles $er€ sashed thoral,gtrLy ln sea-trater ard pLaeed

ln potrl dlshesr or or¡ slldes 1n flltered sea vater. Íhe

receptaùles vers røtoved after 2 - I hours and ühe urater was

changed. $eavater¡ flltered three cr folrr tf.nesr ol

Schrelberl or n$enrefber2 wers used as er¡ltrrre ¡neû,la. fne

zygotes attaehed on the dlshes or sLldes trera Ehaken gently

and were rLnsed rrlth tha solution to renove debrle. Attached

zygotes on ths dlshes ot on slldes rero kept under the

foLlwlng condttlong.

A. Boom tengerature (18oc - zooG) and under nornal

lndoer eondltlons auay f,rm dlreet snnllgbt.

B. In a Cablnet at ühe folls¡r¡.ng coardltlont.

(l) ACI à AoC a¡d 9O0 ft. candl.eg.

(A) 18 t log a¡rd tOO ft, eandles,

(3) lb å loc and 250 ft. candlsa.

(tlù 12 å 1oc and 169 - 1?o ft. candl'es-
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Itâ Sbaklng Âp¡nrathr.

(Plete IñfVIIf).

Å shakfng Êpparetas r¡a¡ deslgaed to provLdr

Ëfer E{¡e6nent slsilar to natural condltlons of sÊa

reugbnsss ln an attæpt to cuLüure eubryoa of tbc

Pucalss. It conelcted of an eLeetrfe notor, I Gerrl.er

tray, slx reaüang¡rlar platfomns ln ssrlee ln tho tray
and flve fluoresee,nt tubee (h0 w. each) for il[rp-
lnatlon at e rarfable hef.ght åose tlre eultttlros¡ lhe

platforma ate oselll.ated ¿s fotl,ors*-
.â, naster rod fro¡n tbe drlvlng shaft connects

to ths slx tndlvldr¡aL rods uhleh respoetlvely co'nt¡ol

tbc slx sh,aklng pLatfo¡ns. the far effi of, eaeh roü ls
flxeå by a ero¡r-sün¡t to the far end of ühe platfsru
and t!¡E rate of platfo¡n osclllatlon c¡n be regulatd
by naans of a sLldl.ng conneetisr betresr tt¡e near end,

of thls rod and the uprleht llnkage reð attech€d üo the

naster rod. Íbls csnnectfon nay be fü€d at any requlre

posX.ülon þr neans of a set-sclcìf ard wben raLscd allovs
a greater arc of, mvenent and henee a greater pJ'atfo*l
gssl t 'l stlgn.

Slldes carrlJ¡1g attached sygotes yere lmerseü

verffeall,y ln culture solutlon ln plastf.E vessels. lbe
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platforra r each slth onê vøssel vere set to awe at
dlff,erenü speerls Ln order to provlde varylng degreer

of rorrghnecg r and rera ltghted f¡æ above for LO

hstrrs ulth dull day llgt¡t durlng the day tlue. Ilnder all

cædltf.ons of uater novement r enbryos gtw for only

abouü one uêsltr.

Tle zygotes ¡ attachd on the slldes or !n
dlohes ôr vesaels¡ T€re aL¡o groun tn the cablnet and

on laboratory benehes at roon temperature as rell. as

oa the shaklng apperatus. ûie embryog $'r .rtff fn"
up to a veok 1n tbe above conditlone without any

approclable dlffsrêneêr .åfter a week those at roæ

temperature ln the Laboratory ard on the shaklng

apparatus dled lmt nost of thoee tn the cabfneü eontlnuet

to grol for a perlod of almost three nonths.

&bryos of Cyetophqrq,.po]-vÈvqtÍ4ea anit @
rrere grswn ln the eablnet at lt+ t loC. loung

plants of @ dled seon after 6 nonths

of gra¡rthr bn¡t thoEe of @ ner6 stlll
grorlng afüer noro than nlne nontJrs tn the cablnet.

B8hs4dt-ne.

&nbryos vere f,tßdl eltber ln 10É ehrælc actd or ln eqtral

parts of Lfi eb¡omle acld snd 1OÉ forsalln. Âfter thororgh
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rashlltg ln sear¡ater the eenb4¡os uerê placed on r tbtn
f1la of 4ß ager agar on sl-ld,ee. Íhe egar r¡ae cut into
soall bloaks eontainlng gtoups of e¡ub¡yoa anü tbc*e Þlocts¡

rete deh¡nünated ald eubeddod ia t&e u$l¡,L ü&hrrere Hlerstæe
rectlons b - I p 1¡ thlckncss yrr€ cut.

GIILffiFS ftQrfqEron.

1". Schpqlþla¡ts, efl,tgrfe gg]Ril{B.

NaF03 '.. ... 3.. ... rÕ,r û.1 gn.

FatEPOO.. r"r ..ú ... . r. O*CI2 gn,

D1¡tlllotl têter... ü.. .,. 5O.0 €Gr

$ea vatar ... .. . r r r .. r t0OrO gC.

2. Srf,s.cbretbêr1g eqltJ¡¡Fe segltlon"
(as prep,ared at the Fl¡mssth Labo¡atory).

Flltered sea rttcrt rr. ..* l@O.g

SotI ertraet., û.r .,* .rr S
ilaI{0

SG.

3.rû.

ra;EPO¡rl?Eao*

fla at a aür aJa

CG.

'2F(tr ee. of ,,ß,

.93 æ
(3 ec, of lS)

ta' rlla a¡la
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l-et.Ð*v-

Fllter sea$ater through Hhsbn Ho. I fl}ter pap€r

and then heat üe ?3oC" År læ to eool.

ãS QÊv'

1) Ågaln hoat the sæ rnter to ?3oc en{ a1lon
to eool.

2) Autoclave thc soll extracü at Lf lb. pressute
for 3O nfnutes.

3) Âutoer-ave ealü solutlon (nsde Ìrp 1n d.lstl'lled
uaÈer eo that L cq of æch solutlon gives

requlred eEounü f,or lO@ ee. of cu].t¡¡re Eolut!.on).
Trd Ðet

.Èdd cold saLt serutlon to eold eoll e¡tract and then
edd soll extrect to cold sesyater. Ár.1m qrlture
soluülon to ræch tenperaturo of eurttres to be sub-
enltured before uslng, Add L G€r lræ versens solution.

$pan. Ertraet.

1 Kg. flnely sienred garÈen soLl to 2OO0 ce- tap rater.
åutoeLave for t bour aü l0 rb. prsssîr¡c. alL* soll to settJ.e
ar¡d, use clear uqrlit, ht lf needed qutekly eentrlfnge to
elaar.
IF,an :.8*D.1,*f,. $qlutlen (Jacobsears)

ÐlssolYe 2I.6 gn' E.D.T'å. (ctlrytæe dtanine tatracstlc
acld¡ (Yersene ln II.$.4, ) fn iqater. ådd At+"g gn. FoSO¡, TÅ20.
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DLLute ts 1OOO cc. Âerate sçe¡rilEht (actfve þubb.Llng).

pE sborld thsn bø 5.5.

2, S'TBAYOIÐ&T.

fsrtlllsatf.on hsg been obeemed tn @
c. EnÞfgre{&etar @r $r-gIåÍgåilr @
G- lnte¡nedlF, C. plqtvloblr¡nr sc¿berl$ $sardhllr Çvsl-opbtllun

El¡rrlpaãffi, l.{vrlodeqnq l*1fo1la end l{., orlgreLfolfq after the

atn¡slon of eggs ln fAltereð s a..ryater ln petrl d,lshes.

^â,fter fe¡t11ls¿tlon the aygoüea are attaehed to the srbstratun

by nucllaglnotrs secretlon. In eech casa the rygotes are

s¡ihertcal. or or¡oLd and neasutø 7l - 100 ¡r agross Ln eïsftÐþpt?t

L25 - L50 p aerosa ln fieebertqr 130 - 19O Ä aeross !.n

CvstoFhyltF¡n I aad LOCI - L?l lt acroas ln S¡6;lglgge. Eygoteø

ræ,ln attachd Èo the reeeptaeLes ln a nuci,leglnous shsatb

Ln. Ç^ BnÏteqtr¡n and thls ba¡ al.so been obgened ln Çls.ton4Q¡ea

aonAltfqrnLs. lbe rygotes of G. c¡"nþ4fu¡miFhçs becme

ho¡f,sontally flattensd on the petrl dtsh and the surfaco

appesrt rough due to the aggregation of, dead sp€ras. Í'bts

Ïrag not been seen Ln other specles lrnrestLg¿ted" Segnentatlon

of, ühe zygotes occursr ln each case¡ wÍtbin 18 bü¡rs after
fertl,llsatlon at ¡oon teuperature (ISqe - ãgolB)" .À erosg rsatl

1g flrst foruod aeross t*re zygotet ln eaeh cac€¡ vlth the

dlfferentf.atÈon of upper a¡ld lower eells shfttlng polarlty
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{pl¿te Xrl, figs. 0 anil I, platE J(v,flgs. Bb, ge, Db.

Flate rx, flg. G. prata xru, flg. K. plate rxvrrfrg, G,

Plato xr$rrrflg. t bft"c). Â second segnentation occurs
vsrtlea.LLy to the flrst dlvlston ln the uppar cetrl of the
zygote of sc+berf,F +çardhll, egs*tqshvllua qlrrlcat¡¡ry aftt
l.{çËLodesp¡, latLfoll¿ (plate XXrf,!,g. E. plaüe XXXIrflg.
L. PLate )cffrrftge. s. and î)¡ but the second divLston lc
transverse ln the loryer eell of the aygote of tbs speeles of
C,¡rsþçphore st¡¡dtgd and Fn ,oBftnel{,p11¡ù (Flate XIf, flg. D}

{Plaüs xv, ftgs. Bc, cl*, Ðe. plate Nrrr,ffg. fa) fomf¡g the
rhlzold 1n1üLal. .û, thlrd segnentatf,oar of ths zygote of
S.. Aearr:[h{"l, Cr-¡t¡ilrrçfltl+ and 4- T-etlfo].fut is tmnsverso in
the lorer eer.L fo¡mfng the rhlsold fnitlal (prate xlrflg. r
Plste XXII, flg" Èf . plste UVI, flg. t) r yherea¡ it iE vertleal
to the flrst dlvlslon Ln the uppsr celL of the cr¡srcnbsE specle
and 4,* ffreretHolta (Plate Xff, flg. E. plaÈe XV, flge. Bd, Dd,

Flate gVfI flg. Te). the fourtb ¡egnontatlon 1s vertleal
to the nlddle eeLl of the zygote ln eaeh easa (Flate xrr, fig.
F- Plate xY, figs- Bf, cf, De, ptate xf,rfrg. J. pleta xxrtr,
fLg. s. plate ffvrrftg. T. plate xxvrIrflgs.T¡ 

"oûR). lhls
ls folloseit Þy a longftudtnal dlvtston of, the rhlsoid lntttal
into 2 haLves ln the speeles of Êtsto¡rhore anð gq¡lþerle

epq¡Êh4r, foruing 2 prlnary rhlaoið cel.ls (plate xrv, fxg. G.

Plate xv, flgs. Bg, c6, Ðg. plate xxrflg. J) but in Ç- gurlçeþrlr



163.

åIIä Hvrld$sm4 speelee thero are three suecesslve longttudtna-l

dtvislons of the rtrlsold lnt tÍal to fom lr prf qary rhlsotd
eellg (plats XXII, fÍiis. P - Br PLaüe ffiVI, flg. Yb. Plaüe

XX$II, fl.g. fhrT¿)" Each of these rhlzold cells dervelopa

f¡to a rhlzol.d. Furttrer segøentatlon of the zygote ls less

ôasy ts folLou because there ls beavy plg¡nentetlon of trhe

cells. À suLtlceLl,ular body r¡lth tnro rbfsolds ts thus

developeð ln the case of fL +ear"dþri and, the spscies of
cystoohorq (except C.. uv{fpra vhere a single rhlsoLd ls
dereloped ftrst) rlrhlle Ir rhlEofds ere dereloped Ln 9. Bürl-
eqFr4 and qt¡lçdegila speeles. In the neantlne tbe body of the

embryo tncreaseg ln length and breadthr and the rhlzoLds

lncrease 1n nuþber Ln F. .aeÐillhlL $r_¡E¡¡Ilgåfd¡g and

Hvqj-odasgq specles. In most specles of Cystophora sü¡ütod

tJre nr¡nber of rbisotde at earl.y süage ls lr but C,. g.vífera

possesses nore rhlzolde thån tbts (Plate X, figr K). Åbno¡ual

êevelopnent of aygoües may occur ln C.. sqÞflarcfirata ax¡d g.

ratorta. rD thsee easss oceasions"l rygotes are elllpsoiðsl
and dlvlde along the short axls Lnto tso eelLs (Plate XIf,

f,19c. H and I). lhe next dlvlelonr oceur tranwersely ln
each cell nêsr the narros end. formlng a slngLe rhlsold cell at

each end (plate XW, flg. J. Plata XVrfig. Dk). Further
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segnentatlon has not been obsewed but a number of rhlasids

dwelop at eacb end (Plate IXrflgs. G and It). lbls typa

of embryo has been temed a double embryo spore 1n ÊåX,ggltgg&

pflr¿Ltr¡fiÉr ¡n( Hiroe and Inoh , 'L915) añ 1n F. sseq$lq$un

(Inoh¡ LgSr).

By thls tlne the embryos arê att*ched. to the substlatuE

by means of rhisolds and the body of tbe embryo ls ralsed up'

lbe rhlzolds grow rapldly and tbe body elongates" lhe

rhlgolds sre septato and usually nnbranched I'n each casê¡

lhe mucllage layer of the enbryogr ln each ea38 ls pushed

off On one s1ðe before the development of the aplcal groovø'

Flrst a s1ngle halr deveLops frg6 the eplcal groove of an

enÞryo anð ls follorlreð by 2 or more halrs from the saüs

apieal grooTe. In @, ÇvgtqohÏlåt8 Eu'rteqftFr

and ggãIg$glÊ. 4 to I halrs 8re eonmon but up to 16 eplæ1

h¿lrs t¡are been observed. OnLy 2 aplcal halrs \fare obselved'

f,n MvrlodesmÊ,. Tbey are dell.eater unbranebedr ltlth tnsL-

potal derrelopent frm the llntng cells of, tlre aplcaL $3ooY6r

fhey are fragf.le anð usually break off ve4y soo:n¡ but nay

Last for up to Ir or 6 nonths ln ÊvFtophvl,lr¡nquFlceturt' Â

svelLtng of one of the caLLs of the aplcal bair oecutrs ln ühe

æbryo of Cv*tppbpFF. subf,a¡elnetat tbls has not been

reported Ln other S\reales.
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Floattne æbryos of CV¡stqPhylåræ glrri.¡reþnt ln

eulture, grsr uors rapldly thqn attached ottêsr Âs tbe enbtTo

gr'grgs tn Lengtb tufts of halrs develop ln dlfferent placer

on the body of the eubryo¡ &ug srlgln¿tLng braneh6t.

&bryoa hsve been SrgIn up to threo Bonths tn¡t fur&er

grorrtb ha¡ þeen lnblblted by bacterlal, grorth. the

üoa5r1r6rnent of tho body of the embryos are given belote

SæCjt¡g, ätXq!!g¡,, HPrünreqPf$.

Scpbefl+¡¡çar{bll I nontbg, 3OO - 600 p x 19S - 3O5 n

twkrrbrr lrtB-ütrl|'gaFm lro aayr B?l ' eooqF t L?5 * 2lo P

Çys.hqq,rrora suþfprpt#g,tf ?f ¡lafs 250 - IOA p x I'OO - L25 P

C-, lohreysqilåea 7l days 22, - 150 p x 1@ - L25 þ

C, ratorta ?5 eaya 2OO '- 3OO P r 1OS * L?l F

C- qegh-lq¡nf thìf'¡ ?l ð,ays 2rO - 375 p x 15þ - 2OO tr

Fv¡ipdçpn¿ 1¿t'1fo$,û L0 ,rtsyg 3?5 - 925 tt x LfO - 225 ,r

H.. ,qaçlglfçlt¡, 6 ¿ayg 208 - 260 p x lOO - 1ÊO H

Í1ne orlgLn of tbE eaplcal ce.lL f.n tbø embEyos hår

not baen observed. A mature trlanguler apleal eell ha¡ horsvo

been obcervd ln the tranaverse se€tLon sf the apæ of the

embn¡oø of fr¡Jgtrsr$Àr @ and fu sFbf,alct¡t¿tê,r

lhe¡e ls also dlfforemtf.atíon tnto the threE usual tl*gnres -
tbe nerletotlerm, tJro cortgr, arrd the ¡nedull¿ (Pjlate XSf flgs'

R-1).
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hbryoE of €TFtophore ¡Èl-vgE¡tlrflÊq a¡¡¿ @
bave bçËn Srsrn sncees¡fu}ly !n ths eablnet at tbftog up

to b ræ. long sd 1.2 qn. Þroad and h. longr 1.1oqr'. brsad

rerpeetf.vel.y, fhe bçanche¡ of C..,.noLYq$g$ååÊF be*urc¿

b m. Long and, O.l çnq. broad after 6 aonthr grqÉh rÈfl¡
thosa of @ sor6 1l rn. long, 1 m. brosð after

9 rnætbs grovth 1n the cablnct' Â dlaeo 1<1 holüf,¡st

developed ln 6 montbr ln toth epeclas" 8tor11s eoneeptacles

r|üb paraphysos proJeet!.ng thrøtrgb th,e ostlolø deveLopos on .

tbe bsarlcbee ln botb s¡reefesr.f;late l(f å, ff.gr. .l - F.

Y., ,plstgqq{pß $s AHAF0$Ï-å$) pmsxptosr'

lbc lhrcaleg are a r*ldely dfeürlbstad grøp of tbs

broun algae and, aro regarded as havtng attelngfl tbe hlghest

lErel of norphologleal and anatostcal dl'ffæeatlrtlon (SBlf t

L939h Frltscbr 99t+fbi L9r2). thls sostfon Ir11¡. Þt

eoncemd r,¡Lüb e genora-l dLseueslon of ühc anetony of, the

åustrelLen spceler ðeserLbed ln the prevloug secttronr 1¡

raLatlon ts thc anatatüy of othe¡ h,caløg as deserlbsd 1n

the lLtsratutro,
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Tþe $plarl. GPLI.

å'pteal coll,t of G¡fS}gnhg¡åt OvFtoqþvil rqo

Carngelnqjsgnr qvrlq$egqÊ and ågþCfåg are sLhrcted at

the base of the f,Lask sr ür¡nne:L-sbapêd apleal dc¡rreselonr

stml.Iar to those at the aplees of Ê¡rn¡gåg;LB (YaLl¡nte I

1883)|, $a{esgglrrn (gltmanns, 1889)I Ëgt¡dru. (olMwtsr

1889. Frltselrr LgtltÊ)r Se¡lgneü¡¡B (uetrr 199a)' Íhe

aplcaL deprosslon ln eacb Agsüral[an genus nsntionÊð

abt¡co eontalns a stngle tl¡rEe-stit€ð apleal eell wltlcb 1g

bl.conver Ln longlf¡¡düia! sectlon anü t¡fa¡rgt¡lsr 1n

transverse Eectlon !.lke tJtat of sg*sgeÊ¡LIa fonrber, 1896.

Ta1ianüe, 1883) r Ël¡ûgjfrhålfå (Fayl'orr 19f1' Ol'taomat

188g. Rogtaflnekl ¡ 18?6 ) r S*Eg&¡¡m ( gltnanns ¡ 1889 )

(Hsnstecn, 1892. Gnrber, tgg6) r E¡itJ.il¡r¡,Frltseh.,

lgbf¿ì Gnrber, 1896. oLtuicnar l88p ) anð Br f1rr$arl+

(onrber, 1896. oLtaanns, l8B9' Besst 1933)' Autbor¡

deserlbe aplcaL ee!.J.s of mg¡rbet varylng shapç. SeLnka

(lS?6) ðeserlb€ü a Large pyræld-ahepeü apÍeal ee¡.l ln

GysËqpglrar Sqls+f,,+t¡pr gIË&gAÞ&¡B' and Çfçtppþ:r&} r but

Tallante (1883) ûs¡crlþêd tht aplcaL esll sf eV¡rtq¡gr-S

as usdge*ehspd. 4üPËre+r¡,.å, Ëlb.9rer¡lst8 (Ee¿s' 1933)

pôssesset an a¡llcaL caLl of lBragll nut s type a¡d Soas

rsgatdd tbls es the best anolory for tbe shape of Èhe
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Êplcal crll 1n 3-onglttrdlnal seetlon. In ÞtttÏegrlousts
e¿nslei¡ ( Ia:tng r 19t+Ll r the aplear eel,r., ln rongltudln¿l
¡eetåonr 1¡ alnost a etrealar stn¡eture, clulüe unllke that
of t'he lens-sh&pe eeLL 1n 4rfi¡rc+rla tubgrer4atq, (geesr 1933),

lhe aplcel. cell in CareoTùsr].lup flE:slosl¡¡l (Darson, fglrO), 1¡
a Ënrneated pyranlcl 1n shape rather th¿n splndLe sha@,
À11 authors agrê6 that apfeal sells 1n the genÊra dLacusseô

abovo¡ sre trlangular Ln erocs ssctfonsr

Oltnanne {1889) an¿ o¡r¡bsrr (1896) regarded three
slded apleal ecl.l, as a rllagnostle ferture of, the cyetogelr-
aceae, Sargassacea€ and Larl.fornasr brut Sctraidt (1938)

conbrnsd the cysr"".þåì"#"t^å;å"ä;:iå rhe f,orlforres a¡
the El¡¡antbsllec€ae r¡tthsrt gfvlng eny reasonsr

fho segnenüaüiør of aplcal eells tn Cystpohor*,

Çystçpbrzåluqr Çgìpo*loeqr#¡ Hn¡l,odpp¡qq ad SgahFlp oeerrrs

longltr¡df,nally oa the È'hree facss, trren those scgmeats

divlde tra¡sverseLy to forn cun¡ed rora of cellg r thÊ

ûppenüost derlvetlveE of shfeh fora ths nerístod,ern. rhe

love¡nost ceI.ls contrf.þute te tbo uedull¿ and the nlddle
ceLL¡ hl.td up tþe eorte;ß. The sagnentatlon of ths aplca!.

cell and tbe orlgln of the tlssuec ln the above genera foll.ou
s8tne eourao as ln Hgl.lå¡rr¡,çJ.llqruqgÈ (Frltsch, tgl+ta.

Ol.tnennç, 1889), BJ,$¡rrcsÏfq gube$rqlatq_(Beær 1933) r

St$¡Aag¡froesr,¡ ge.¡lgqqt# (Lalng, t9tr1)r üf¿Lggg;t¡g, (lallante,
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LS83), arrl Fi.Pani,h+Lra toren (Bostaf,lnskt L8?6. 0ltuanns'

1889, llaylorr I9t1, l,Illle 19lO).

Vegetatlve Srouü,h ln PbrlJ-osqorq,r Êgg[glb&Ll&r

gp{qDco,Fplt$ anê Ãtrünnþg¡g;lp lnltf'ated by lr*ltled aplcal

eeLL¡ vhlch oceur at tbe base odtne apleal depresslon as
f

ðssc rlbd by Gnrber (1896)" åpleal, ceLlg of the above

feur genêra are sf$lLar to the aplcal cells of &¡g¡¡g snd.

Sg"l¡tg$le (Hanst€ffi, L892f Holtø, 1903r ËI¡y, L8T2¡ Olhanast

1889r Relnke, t8?5 t Bostaf,lnsl(1 r 18?6. $ubrabanyan¡

1g16). ãsys{rer, the presenü lrtvestlgaülon of the gog1rlng

¡rolnts of Eþgl¿ûSAEIer SCgfr,Êfrb¿lj¿ and Ësj[¡f,ÊSgl¡¡ß snå

#ghQfþeie, shsrs ühat there ars sotre than onó \*31ded apleaL

çúlLs lnvolvd 1n tbe âp€¡g* tle apu of, $pvgptb#.ia end

SAl¡Af,CCgl¡å poae€sses 2 apteaô cel-l's; orle fn eaeh aplcal

depresslon on elttrer sld¡ of ühe rgRrnd aptcal d'l.ee r trhlls

¡¡$Jnsno¡a has uo¡e ttrsn one apleal eell ln tbe slngle

ðepressf.æ. tha apex of [L,nbgnbûIÈ posEsssat only a

slngle trsldaü aplcal eelll.

Ia P.&LteÐûnr Ë,g;[Ãseggg¡& anil Sg¡tg&&ß,Ll* longlt-

udlnal sagnentatlon occurs on ühe ls[pr sides and them

transvsrs€ segtsentatlon totrar€s the bqse slnllar to thst l¡
Pelvetl"a, fqF&dFlate 6$oltz, 19û3). lhis contrasts rrlth

ELÍU¡, (Oltßanns, L8891 L98), and Paluet$a eanalLcPlat¡
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occurã towards the basen foLlord by longltüdlnsl ssStl€tr*

tatlon on üho narrürêr faees. llre longer sêgnents divldc
ttransversêly to forp roys of eeLls, the Eppêluost derlv-
atlves of ut¡leb foru tåc nerletoderu and the nldåle onar fs¡a
tha cortex. the loyerçost cells of, the longar segnents

affi the derlvatlves of the basal segnent lnrlld up the ueårrll¿,

In X{phqpþçfa el.Ff,l$tfl anil X,¡ ebon¡trr,qph¡ril e transversø

segnentatlon oeeurs ftret trnrards tbø base of tho aplcaL

cell an{ than longltudlnal}y on the otbor faces. I{ayLor

(19t\a) desarlbes tbe segmentatloa oú the eenveû sldcs sf
the aptcel cel,L 1n 4¡ eho'ndronll¡r,l-la, the presenü lnves*

tlgetf'on of segnent¿itlon ln ths aplcal eeLL of, the specles of
vl,nbnhora shoss lt to ressmblg tbe segnentattou of the

a$toat oell of E',¡¿gu¡ as rleserlbod by ûJ.tnanne (18S9, 19OL,

1922) and thst of Pelqpgåq eñqs"lteu.lptn descrlbert by

Subrahenyan (L9t6), ltre upperaost cell glves rlEo to ühe

psrlstoderæ vhile the lol¡ernost eelLs eontrlbuto to ths ue¿-

ulltr and tbe olddla eeLls foru the eorter. OLtmawrg (1889¡,

Gnrber (1896) and Scl,r¡nldt (1938) conslðerd a sf.ngle l¡;slded

apleal celll a charaeteristle feaÈute of ùbe FueaGêaG¡ Gnrber

ad Scluldt placd tho above genera undor tbfs fanlly buü

Oltunn¡ (1889) placed Fhvl.l&Eno:,qr Ëgg$¡rl$lfg aM
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Sg;t¡e$gÊ$¡¡ 1n tbe S.gltflÊEgggåÊ, aad Xlnhoahorq deubtfrLly

snûng the l,orlfomat.
He¡l-stod,gru.

Eho sufface grmrth of ühe tb¿llus lncreasaa by

ühe rnerlgtelûat|c s.ctlvlty of the nerl¡toderu cells' the

nerlstoderu generally Eonslstg of a sLnglc layar of radlally

et"mgpte eeLl.s |n the sub-aplcal. reglo¡1c and 1g eovereal W

a thlch nuellaglnouc eutl.cle vhleh 1s smetlmes la,nojlL¡fe.

Usr¡&11y the nerlstodsnn contlnues throughout the shoLe thallus

at a alngle layer of eelLsr âs ln
(Beeer 1933)r þç¡ü a greaüer nr¡nber of layerã up to tr or 6

oseurs near the basal part of the ax|s and f.n the rtlpe.

XLo&ronþora. Elqdtaüq po88ê3s6s e slngle layer of rnert.stodele

eells near tha aplcal regloa and f?rthar dwn but tbe

nerlstodgrn beeones 2-'6 Layers of, cellE ln the basaL part¡

of the axls and tho stlpe. IlsuaL1y a slngle layer of

uerlstoder¡n cellt oecurs thrærgboui the tballus 1n [|¡bgnþC¡¡
chorxlro¡¡hvlþ but oeeaelona]'ly 2 ot nore Layere of col.lg oseul

stallar to thosê deserlbed by Barton (f493¡, Eelne (1932)

t{lt+helL (19¡r].} sn¿ Haylor q195t+a)'

the lsteral nalls of the nerÍstodem cells are thlck

ad }anellaüa t¡ sÊytot&*l{ar ÊgtrIgCggSo¡¡$. and EbgllC$æIA aad

a¡e gtmnely ühlekend fn llnþp¡hgle. lfke übose of ll¡¡geüh&l¡,e
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\orqÊ (saylor1 Lgf].n trlLr.e, lglo). fn ueþne genetr

¡tu*leô ths lruer srsss rsalls ere thfn ed pittëd ln
Hiryt?,t4ptl& (W!åler 19&S, [aylol¡ lgt¿), FåÍtrr.ç+¡la (Reorn

1933) r E¡íluglla (sot üø r 1903. qnneteæ, 1892) r S¡$¡g
(Eaa*&r trll9â. Oltn*wrsr I88g). ¡qq$nfiÌEf tm (Ottaarur¡

1889). lhr lateral îrallr of tåe morf.gtoðsru coLl.s i,a

cF.tfpntp"*n¡ Çv¡tpr¡þvlltmr ÇnT;uçgleçEmi lffillflI|rp+ effi
s,gpkeBfls ars tbla r *lællar to tbose of [pl,r*]þtp fqttlEr*,tq
{Eortsr x9o3} anû Bfl..fitrcqrÍ.,a Ê+bÐarallp.tñ (8€æ, lg33)*

Cøl;*ft:r.

tks Eotts Lr gnnerally ompocd of nany layarr of
tmp*cü and lEodiaaot¡1.c a*lls fa Çv+tnaþqrq, Cfltonhy,l$mr

$peþg¡f*, 4vryL¡¡ttqsqe and trßnosl,opç,rn Like thoss of ãlllû¡g1
nitll¡tn** (trr:.tsanr 19tr5¡) but tn sß¡rþtüralÍ,å¡ fii4fo+oclÐr{,
anÈ ñf.n4çphf'r,e tbe eorttoal eell* a¡e Looaol'y arrangd dae to
aþundent mletlage aeetmnl.atf.on, lso êlrtinst reglons are oftcn

dlstlngntEhcü ln thc sortlaaL reglon. Bsngat& übe martstfflsm

ere 2 or 3 layare of snall, thl,n ¡¡alled costleaL eell¡
ecntalnlng nrnorons ehrætopbores ¡ those eells bave boeu

derlved f,rm tha asrlstsdetm. Intetml to thlr 1¡ ¡ reglon
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eþout lt aells daep cmposod of large cella. lbe rralls of

these celLs are thlekr lanellate end pltted. The lnnernosü

cells of the eortlcal regton are Bore eLongate and grade

lnto the neûrLLa ae deserlb€d ln other nembers of the Fucal,es

by Frltgeh (19¡+lb, L95ù¡ t{aylor (19b9rr 1951rû), Pennlngton

(1937) s¡rd subrahøanganr (f956). Ihe th¡er csrtlcel ce].ls

of ËCgf&¡bÅLÅår Eg;l¡gSngfr¡¡å and PtrrJ,!¡sqor+ Eontain danse

eontents and tn Xf.phophora mogt of the cortleeL eells contal¡

d,ense ehr@atophores. lhe cell- vatlg are thlck, l"anellaüe
inùr¿

and plütdr espeelallynlærer parüa of the pLant. fn t.t¡e

basal parts of the axfs and f¡ the stipe the eortleal eellg

eontaln denee chromatophores. Hyphae often developa as

outgrovth* frø the lnner eortleaL cr;lls. wllia (1910) and

Fr+Ir,l.or (19ffa} drserlbsd an orter ãone of asslnf.latory

ee.Lls and an lnner sons of rnochanleal cells ln lÏtpantJ¡all-e

loFq*, Sueb sonts have also bees obserred tn Sueus (Bansteen,

L892. &lostl 19t+8. Pennlngton, L|T? ), ln Petrqeþlq (Eanrtem¡

1892; Subralmanyan, L9l6) and ln ffSl1*¡:vs ¡${guas* (FrÍtseh,

19lt5a)r as well ¿s Ln varlous l*minarlaLes (sauvageaue, 1918).

.âccordlng to Wllle (19L0)¡ Reer (1933) and Suþrahan¡ren

(Lgft) the tl¡.tek va].lcd inner cortleal ceLls eontatnlag dense

fuco¡an ere stotago eg Ìrsl.l as loochånicel' cells. nris 1¡

probably also t¡me of the thlck.*alId eellg ln the basrl
part of tlbe a¡lr aruil *.1åtrp'r of aLl the gener¡ strrd.lcd.
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Her¡ckel (1912) regarôa tbe thlekenlng as fi¡neütonlng a*

*ater storage ttssue tn Þelyçtlq a$nÊLtcu,lpte.

Sstntlg-
Tho medulla Ls generally eonposed of sany layers of

nerrorly elongate eells f.n CvstQnhoF¡¡r C¡tg.&Q!þ¡.LþBr

4v¡todg¡ilna, CsropsLo$$¡n and $,eabpria but these calls are

Large ad elongate 1n 8þt'Llg,Ðqfår $,9tr.I0gggS¿¡gr åçgf.gl&&L;lg,

and Xlobopbora. fhe lateral walls of the sedullary cella

are str'sngly thlckar¡ed¡ [amellate and pitted. fhe eross

yaAls ¡ hovever ¡ alvays ræain tþ!n. Â lttu.e ngeAlage

ls f,onnd ln tbe neduJ.t ry region of Svstonl¡orÊ I Cg1lû!&tl!Br
and gggþ¡;þ as ls fo¡nd. al.so 1n ÞlfurRaFla (BeeEr 1933)r ad

ln HaïlÊrvs (Frltschr 1945a. Le Touscr 1912)' lfirEtlege

forçatlon f.s abur¡d.ant f.n the nodullary reglon of Ètvrlorl$mer

CaFnqçSoFSunr pþv,llfifrnof+, sçftoltb#fa, Splrpe,pccqs and

Xr çhq¡ltlgP4. The medul}ery eells becøe separatd ôue to thla
It

nucllago acerumrlatlon and thls^v6ry psonouncgfl !n 4f nho",f¡pfq

ead gg¡gn&lIå as ln S¡¡glg, åct1vl surfaee grorth stretches

the aedullary aells ¡ nhleh thæ tenê üo be lmegularly dls-
placed ln sçq,tpÈhå¡''l+ r $g;Þgggf,gA¡gr fib¡¿Llgå¡g¡S, and

xr,nhgohpra. Ibe stretcblng of nedulLary cells bas beEn

observed f.n lþll4rvs. slltgnqFå. (Frltschr 191+5a) and ln
Eqrçlna+re+]^q l+fvål}l.ans (Naylor, 1953b). !{€d^ullary cells

uønall,y contatn Epals€ cbromatophores but ln e¡¡\A¡l¡g¡g

tbore er€ molo abr¡rda¡t'



L75.

Hyphae do not CIccull 1n the apleal a¡,¡d 1n the 8üb-

apleal ¡.egions of the üådü11¡13, Host of tt¡e thallus ef

cvsgonþorar g¡¿E$eth&Llger @ H¡¡$lgile$se an'l

sgþIlg, ls eompletely ttevold of t¡yptrae Txrt a consldcrable

numbor of h¡rphae oceur near' the basal parts of the axis and

the oxtrefûe bas81 parts of the branehae. The deselopnent of

þpfrae bea been deserlbed I¡ FaF,aasçrp bacel,jfE¡r¡4 (I{ansteenr

LS92)r @ (oltmanns, 1889. Fr!'tsebt L9l+la)¡

Frgffntt¡¡l!a lo¡J¡. (t{aylor t L9fu. oltmarms, 188% 
41{11te¡

1910)¡ as uell aE f.n þU!¿fggåle æ¿ {Res¡r lg33)Àtslf¡ncarlonFlr

([a1ngr 19\1).

In [&g,l¡.gÊlg¡Âr Selrocoesrrpr $ov,Sot'h¡¡lJ.¡*j*

&loholhora hyphal grgrçth oecull¡ tn moEt parüs Þn*- the aptcaL

reglons of the plant hrt tn $&tls (Ottnannsn L$89';ii$ossr 19hB

.Fenntngtoû, 193?) ad PçLvB$lJr (Eanstffinr L892. Subrrhnanya

LgSf) the hypha6 oeeurtùüoughout ttre üballus. In

&øfcç¡*lre bFqk¡,r I ( Osborn I 19h8 ) anð ln SggUg. ( oltnanns t

1889) byphae also oceul, ln the ndullary regLon of the

enbtyos.

fn thE above genera hyphas occur 1n the Lnner corttdtl ì'

ar¡d tbe nedulLa and tbase ?rypha6 n¡n Longltudlnally dmnn¡ard

follo1¡lng a tortuoî1s soî138€. They åI'e septaüe and unbranehsd'
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Hyph¿l8e11¡contalndengebrfimcontent,ssnðcbrmato-
phores so tbe cel.ls of $¡pbae nay firnction as storage ce]lls

elsller to tbose deserlbd ln 8g'lyegta and S¡g¡rf,' (tansteanr

1g9p. Fennlngton, 1937. $ubrabnanyan t L956. ldLlle¡ 1910)'

Íhe ffihae nay establ.tshe eonneatlons vlth other nedtrllarT,

eells. In the holdfaet and 1n the sttpeþhe medu1larif

cellsar,eoutnunberedbythebyphaelnet.].thegenera
studled.

Þerelorment of ,].îteralq'
trgteralsalsggroïbyneansofaglng].eaplcalcell

sl&3ted Ln an aplcal d.epresslon llke tbst of the a¡fs' lhe

apleal cells are l+-slded tn l'hv4qston+t Þqtr'roqjlcqpf t

Saftothsttar anü ð¿lh*nhg¡Ê ariê 3-slded ln û¡¡¡f&Sbe¡¡'r

eVsÞqohfllgn¡ Cari¡qslgssqnr üggl4glggpå ard ÊeåÞç$et

åplcal eells of Laterals of all g€nella <ievelop fræ lnltisl'e

slhrated on the sLdes of the aplcal depress!'ons of the naln

axls as ln Felset{e,,qfrne1fu:u}nt'g ($ubrahsariyan ' 
L956)'

6e8pgntatlonofeplca].egllsoflatera].ef,o].lortJ¡e
sca€ ceul¡se a$ üho apf.eaL eeLls of tbe maln sxl s' ldatr¡¡e

(1696)

],aterals do not tr¿ve any aplca1 ee1].. Gnrber|lé¡crlba¡

tbs ðenele¡nent Ef, lateral lnlt1als on the slds¡ of tb6

aplaal ðeprerslons ln SqLo.qgppeur 'F4lrlerlr ht fsf'l€d to

Loeeto any epleal eel'L tn tJ¡e llrtersls of SÊ;i"Eae49FFrÍ'r
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sevtothalla an+h¡ttlgElg¡g,. Young laterals of these genera

do hcÞ¡ever possess aplcaL eells.
Devplonment of neceotacles.

Developuent of the reeeptacle occurs from a single

apleal eel1 simLlar to the aplcal- ceLL of the axls, brancbes

and lateraLs. the reeeptacles of Cvstophoí¿n CJrstoohvL}¡m,

CerE?gl¡ossum and l.{vrl-odes¡q¡LJossess 3-slded, aplcal eell-s

slsllar to those of S¡fþl¡eElg, (Ëarton, 189L. BlonquLst,

L945r 1 ClrrnopþvLilr¡na¡ (Þauson, 19tto, Ðelf n 1939a),

Slqanthar,l+ lorça (Naylor, LgrL) and Çvl¡to$plra qsnutrrdFcea

(Fensholt, L955). the 3-sided aptcal ee1l, asþfscussed

bcforer ls the characterlstie feature of the Hlaanttrallaceae¡

Sargassaceao and Gystoselraeeag (Gruber, L896. gehnldt¡

1938). fio apical cell has been observed, ln ttre reeeptacles

of Phvlloçooíe and seLrocqccus though they doubtLess oeeur

ln very young reeeptaclês. fhe fertl3.e segment (reeeptacle)¡
'of llohoohora possessea e stngle lr-slded apleal ceLl as

descrlbed by t{aylor (L9tl€), stua1lar to those of Fueus

(I{lenbulg, 1931) and Pelyetiq (Subra}:¡aanyan, l9t6). ft is
¡*ost interestlng to obserre ln the young reeeptaeLe of
S,$vtqühal14n horueverl a 3-slded ap1cal cel1, ln cross section¡
rhlch contrasts r¡lth the lr-slded vegetative apieal celL.
$egnentatlon of the aplcal cell Ís sÍnlLar to that of vege-
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tatlve ap1Êål esLt of FF;ïÈoüt+slr?.

rntenrally the receptacle is conposed of merlstodenn,
eortex and nedrrlla, fhe merlstodera Ls always a slngle
layer of ablong d,ls r Ês obserseð ln Hl-Fqthaliil loreq
(Haylor, 19fl)- The eorttcal eer.rs and the md¿Llary
cel.l.s are Loosal.y arranged, ta the reeeptacles of seËosb&Lle,
s?lqpepçeus and 4lqbçnhoqq. The cortex r.n the reeeptacre
of fbvll.osnq¡Ê ts dtfferentlated fnüo smal1 cortlcal eeLls
and large lnner eortical cclLs eontalnlng dennse contenüsr and
the medr¡Llary cell.s ate Loosely arr.anged.

fn tho receptaeles of CrlgÞ?phor4, Çy$,too,b¡rlluq,
se4.þerLqr Hvrågd,qs'a and carrq¡'lg$sr¡B the coitlear cells
are large and ecnnpactr ard the nedr¡Lr.ary cells are elongate.
fhe salls of the cortical eeLLsn and the medultary cellE
are thlekr lapel-late and prtted" seaSarlfom thlekenrng of
walls of the medullary eer.ls oeeurs ln the receptacle of
Fågl-l,oSno{a and fiptrloghalj.*.

rn $Êneal,lgtla lqrçg (Faylor, lg51), the cortlcel
cells are thlck-nalLed and. ühe rnedr¡llary cells are tbln-
relf.ed. ths tl.ssueE of ühe reeeptacle and the vegetatlve
perts are Ëontlnuous fro¡¡ sne LnÈo the other ln all the genera
studlod a¡ has been dsaonstrated ln t¡r"hlFqrla (Barüon, l8gl)r
and ln 4lBehthatte torea (t{aylorr lgfl}. Byphae do not occur
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i.n ar4¡ part of tho receptact€ of E. lofea (Nayl'orr 19ttr).

Ï¡[uei.lage produelng balrs vfür[sllghtly errollen tsrulnal

aells have bosn rlçported !n tJre aplcal depresslon of the

reeeptaclo of gåS+PcafloPs+s qe$æS¡F (I¿inet 191+1) b¡¡t thls

type of halr does not occur ln any of the genera studied'

Deve.lçpue$t of , enFqPptqgles "
Earller authors dsserlbe dlfferent types of derrelop-

sent of coneeptac!.es 1n tho Fucales e not only ln dlffersnt
gsnera tn¡t eryen rLthf.n glre speel€s. lþse developentE are

er¡rriîå¡f.sed bel$r.
(11 In 4$sìrsr åIt99nh&Ll$B.r qq¡tqt:Y;fi ane S$enf,þAlll

the lnltlal cell of tbe eoneeptactre does nst take

prt ln the deveLopme*rt of tbe eoneeptasle þìrt the

eortleal basel cell åf the tnltlr.L ceLl forms tbe

uall of, tho ecnceptacle (Burer¡ 1880).

( ?* lhe eonceptaele clsvelopnnent 1n û.VqttÊeJt'+ !E lnltl¿üed

þ the suæor¡r¡dlng tlosues of, the lnltla} ceLl

(Tallantet 1883" Ðoðs!*portr 18gt)'
(3) Dlslntegretlon of ttre LnlÈl¿l eelX. oecurt in

Elqql$h+Il.a but lt ls persLatent 1n åscppþvlLt¡F to

foru reproduetlve organl {ottæennsr 1889)-

{b) In $#4ldrrs ,sll.tqr¡SË tbe upper part of the lnl.tttl
ce:ll dlorpBears ¡ the m1ddLe prt fo¡me the halr end
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tbe basat patt foms tbe l¡lall of the eonceptaeLa

(Oltnanngr L889)*

( t) ÐLsf.ntegratlon of me or sore merlstoderm ceLls c&r¡sea

tbe developuent of eolrceptaeLes 1n Pç4vet'luq

f¿g$r,,g;teüå (So]'ts o 1903).

(ç) åecor€lng to Hoore ¡19a8) tbe Longlüudtnal ôlvfsf.on

of, tt¡e eoacepüaelle lnltlal in P--"tn¡t*Í-q¡,glÊ, 1s

fol}ouEd by transverse dlsf.slofi sf each eell- Rear

Í.ts basc; each tongge eel] produces a hatr and tlre

bassl eell forns the ua-T.l of ühc eonee¡ltacle.

(?) tn @ tbe tongue eel']. doee not fo¡n a

ï¡air ($t¡brahanyan t l9l7a),

tS) In S¿fcas$f ¿'ållpçf!$flÊ, tbe eonceptacle lnltlal nay

dlvlde by a eul¡yed septun to fors 8n upp€r tong¡re

cell developing a halr and a Lsser ¡gsal ee1lþo forn

tbe nall of tt¡e eonceptaet'e tstsonsr t9O6)'

(9) fn l$fiIËosl,rqr E¡¡Sä¡t. a¡rd Sg¡SfùSiü¡e tbe conceptacle 1e

forned by tbe Podlflcatåon of tbe nerlstoðern eel'1¡

the basâL 4e11 sf r,rhlcb fsr6s tbe wal! of tbo eonee¡rt-

acle (Boer 1916). ¡ceording to Get¡nan (191tr)

SnjrnÞsirq,tråqE$l"l follo1¡s Bose¡ts lheory of üovelo¡ment

of, coneeptaeLe bltt osþom (19¡*8) rútõT8 $inonst

and $tenÞurgrs outllne.
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tto). In @ (Ðouþtr 1928)' Me¡g¿DåI¿g.lle

(I{ayLosr 19t3b) r å;ll¡¡rcg$lg' (Beesr 1933) r

åf-4rrcaf!.oos1 ¡ (f.,afng r 19tÉ), CystçseLra $tnlnaþ'¡

c. pEnrrrd4eea a¡rd Êg¡eaFsr¡F.,nuttcHtr (Fensboltt

LgSilthetægueeellf,omsamary.-celledbatr
and ühe besaL ceLL foms the r¡all of the coneept-

8c1e'

(11). the tongue celll remalns r¡ndlvLdGd tn carpopt¡y,llm

n*$ehsLoçqr$¡ß and Ç,¡ Fl.ort8a$m (oelf r 1939a) tn¡t

f.n cr flfmirosum lt forts a sraalL hal.r (Davsant

].9\o) uhl].e ln Çr..R}r¡qosr¡n 1t dlslntegrates

(T{aYlor, 1913c}r

(12). In frr¡?'{narla tnrÞlnala the tongue celL dlg-

lntegrates ln the female esrceptaeles vhlle lt
producesparap}ryslslnthena].eeonceptacJ.e

(Blonqt¡1st¡ 1941).

Deve}opent of the coneeptaele l{as str¡clLed ln

Efstonhorår figE$g!þf.L¡¡¡ll and Þtl¡tld'eçnq lmt not in other

gens¡.a of tbe so¿thern AustraLlan Fr¡cales a$ sultable

deve}opmental sftcs r€re not present ln the ucaterl'al

Lrnvestf.gstd.. the conceptaclae ln ÇyEtpqho,fßr $gfll0DþSlln

and Hrråqd,epge åwelop f,ron aln f.rnltt al cell Eut off from

a sogE€nt of the aplc*l coll. lt¡e lnlttel eelL ls mora
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or lesr flssk-Ehapd as ln E¡¿Aägå,g;LIA (Tifenhrrgr 1913.

Yaltanüer 1883)r Êåfgg,g.s& (slnonsr 196. rahara¡ lgltoat

l9hgb) a$å fn Çpr¡x¡¡tttrlJlm (Da¡.f r 1939. Ðawson¡ 19\0).

fhe lnltÍal cell ðlvldes tranaversely þy a eu¡veå çaL1

slnrjlar üs that sf Sqr*Asstfq {¡¿J.eenôu+a {slnonsr 1906)

EgßSÊr trpÏosq,lrar lblld.rTer 4glt¿.,1å*¡ BJfurçafj!,¿r aÌrd

å.scopþltrm (l$lenbn¡rgr 1910). It' ls fol.loued by ðlvlslons

of the basal cell end the products of the besal ccll to

lþm the r*all of the eonceptacle as ln the otber gens¡ra

dlscussedhbove¡ Dlvislon of, übe adscent eolls loads tot-
the gradual slnkf.ng of the ðerlvttlves of ths basaL csLl

and to the separation of the Ëongue eel.l from tbe other

tlssues, Xn SgS$ûpbûXÊ and Cv$tophrJlqn tbe tongrre eeLl

fomg a hslr of, 3 or tr ceLLE as 1n @ and

C* Ss facça (Fenshol t,, Lgrl) t'ut ln lfgp;lglgge the tongue

eeLL produees a unlserlate t¡elr t¡1th a large besal asrlstæ-
atíe eell Ilke tÌ¡¿t (Roas r 1933), Rl.furegr-

f o¡¡.slp (l¿faer lttrl), and l,{s.qflrpÊrlFl.la, r¡ttru-].lqta ($aylor¡

I953b) snd thlg t¡¿lr protrrrdos thrangh the ostlole. fhe

produetton of hsLrs Ln the young eonceptaeles Ls regarðed as

I qffimon feature ln the Sargassaeeae and the Cystoseiraeaae

($chülcttr 1938); tboy hsve been aLso reported ln the

Itlcacaag.
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îTre dlvlslon of, ths conceptaele tnltlal and the

fomatlon of hairs cannot be regarded as a dLagnostlc

feaüure ln classlflcatlon of the fanlLles as consldered by

schtdt (1938) and NayLor (19t3b)¡ beeause of the greaü

varf.etions f.n the dæelopment of the coneeptacle. ths

dlvlslon of lnLtials and fortatlon of halrs dlffe¡e not only

among the genera, bmt also among the specles 1n f3lggll¿r
äl.f$Feartq¡ Farnoqhvllrsr Eggt¡g¡ fuTbl.F+rla ard ggålggg;$Ae

Sterlle eon'ceptacles tecur nsas the base of the

receptacle ln $Jr{þaohv}ftm mrrl,g,a$¡¡sr Ca4aoe].pqsFn qonfluq¡s

and Hvr1o4effia, lhe vegetative parts of @r
Ê-. ce¡lt¡a].ar?Ltbos and tbe sl.qd.er laaves end veclcles of

Cvç.tq¡¡b{rlh¡q murieqtlp bear sterlle coneeptaeles slmllar to

those of (Slnonsr 1906). Eal.re tn tbe

sterlle coneeptacl.es ln 3¡¡ÞlnaELA (Bartonr 1891)r üggggl&r
(ebåa, 191¡+. 0sbornr 19¡r8)r and 4n¡trtrnaÉeLl¡r (Saylog 1953b)

groï Þy raeans of, bsal nerlst€üatlc cells.

RFnF, lrleþlve orsaqs,

Beproduetlve o?gan$ are borne withln the conceptaeles

ln tJre fr¡calee and the dlstrlbutf,on of conceptacles varles

esnsLdsrably ln dlfferent genera and even wltbûn ono splscieal

ag descrlbed by [ntep t192t) and Frltscb {19¡+tb¡ ]:9r?,}" 3be

sonrtfrern Ânetraliån g€nsra C¡ræ¡qfursFlp (ercept' C-. sr{erçt*oltF)
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SrytoBl¡y,tlppr SgstgslgggEr fie&þggls.r Ã;L&b,Ênheså¡ $py-tot&pLl¡¡
Sel.fo+s$euF and gggtf,nbgÃå are :aonoøelous and bear bLssnral

coneeptacles . @ Ls dloecl.ous hrt hes been

descrlbçel as þonoeelouo bf snlth (f.893¡, Gnrber. (1896) and

Frltseh' (191+5b; L9121. Scvþott¡ellq and s$rFgcgpq¡¡q possess

both blse:Rral and unise¡mal co'rrceptacles on the sans

receptacle.

&Êrçeì€¡['l Bt- o3, oogpf*g,

Oogonf"a deinel.op fron linlng celle of thc eoncoptacle,

rhlch corresllond,s wLth tho oogonlal derelo¡ment ln othar
g€nere except D¡lw#J.lçq (Tblttine r 1893. Iierrlot, 1923.

$aylorr 19lr9br 19tþ, Slrotshrrg, 1907) strere oogonLa are

uma.lly brirne on rnrch bra¡¡ched hal¡re. The ssuttretrr .&ns-

tr¿llan genera generally bear oogonl,a æywhere sf.t"hln übent",yigffi*) 
oogælaconeept*eLe, bt¡t fn 1l¡fþl¡e$lq tqEþlaqtt

develop only frm ühe basaL regfon of ùhe eo*eaptacle. lhe

*ogstial sother eeills Ere d.lstlneutsbåhle frær the surrounding

eeLls by thelr large sLze and large nclel. lhe ar¡aagæent

of oegæl.a ln the southern åustrallan gen€ra, doee not huraver¡

agree uith that of Íg&ngnþ&Lbg (Þawson, lg\O, Delf,¡ 1939a)

trherÊ f,þe oogEnLa are spf.rally arranged. X?e oogonlel l.nltlel
ôf.vfdes tranwersely lnts a stel& cs.Ll and øn upper oogonfun

sothar eell h¡t does not dlvl.de furtber" Ðç"[f {1939¿}
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repûrtsd thêt tbe cutttng off the stal,Ê eeLL ls varlabLe

tn Çfrpopñv$.ï¡F" the staLk ceLl does not funetLon as I stalk

cetl 1n ralslng the oogonf.uts as lt does ln &C¡¡e (Olbannc¡

1889 ) , {{ phopþoT¡¡ (Iielne r 1932 ) and ln Pp}vp,Ëlq fagþt-g! etp

(Moore, 1928) but ls eonapletely enþedded and reualns roll-

fi¡netional es fogad 1n Ë¿feegÊUn (I{lonbrurgr 1910r Ktxrleåa¡

1928) and in #afîonhvlLln fLeÐtosr4n (Þavson, L9\û). As the

oogonlum enlarges lts contents lnerease and the Etalk eeil-l

becoureg flat. fhe oogonlun durlng übe proeÊss sf nsturatÍon

unclergoes three sueeessLve nuclear cllvf.slonsr es la Ðggg¡.

(Fsrmer s¡rd t{lLllamsr 1896* Yarnauouehlr 1909)r çygÊqsç¡.frq

and SaFgass¡ryt¡ ($f.enburgr L9lCI)r r

(Bees, 1933), Peluetla, qsnellsula$a (Subrah€^nyenr tgl?ù ad

!,I4re* na¡lella -:¡r¡Vllll.ana ( I{aylor r 19 t3b ) " Oogonla gene rall'y

lncrease eoneiderab.Ly tn Else and ln 'llameter before thË B-

nucleEte stago, lhfs has been reporüed !n llo¡¡naEïfa, ÞaRkçJ'1

(Osborrr LgilBlr lD ?elfp$;lq-;res*f-clgte (Ëo1tzr 19o3" Moorø t

3igãSt Roe, I.916)r aûd ln !{aTg,tnaråq11+ r$p{?l{aru¡ (Faylart

l9t3b). Ths lncrease ln oogonir¡m slae 1g nore pronounced la

?hF*f,,o$q'or,*n Ëevte,fihqJ-tq and Sglågg9ggl¡g thân ln ft,S.üg!þglår

cygEpphv,lluqr ÊsFpoqlgE,qt$r Sçphçrå+ anal llgËlglgruer Stgbt

nuclof, âr€ urar:e or lees eentrally pJ.acað ln ùhE oogonlun of

üfp.tpphorq¡ tlyrLoda,$mqr SgÊÞgãjff. end CåEngg¡,ûg$¡E as also t'a
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&t¡rpthg;'lrf eluno$¡trl ($ayLorr 1953e) an$åSU*nAtA

tr¡þeqc$üptg (ßees, 19_?,3), but the nuclel are scattered ln

ühe æsøia of Fhv4qFeorF r Ê9.1¿g$gçg&1 and åp¡r'fiçtþqlla"

GentralLy Loeated nueLel and. soattered nucLeL may be conslðered

a5 a dlagnostte feature of the cystosef.raceas $nd the

Seiroeoeeaceae respeettvely. Qne of the elgf¡t nucLel remaine

frmetlonal at the centre of the oogonlr¡m and tbe other sev€n

nuclef. move torrards the porlphery uhere they ülelntegrate.

CfStnnþor$, åvstoohvllr¡nr }Igg;lg!9ggê.r Sgeþelåer Carog¡qlosqu4t

f;elrocftçffiIs r Êgglgbb&Lla arrtl åþr;LIgEæ;Eå each produeas a

sfrrgle egg ås ln SAfgÊåS¡e (åÞã¡ 1938' $ntber¡ 1896"

fiar¡süeen, 189e. 'Eunloåar L928. Illenburg, 1910' Oltmanns,

1889. labara, 1913), ûsIngnhT.UJß (Ðessonr 191{0) t

E¡¡ag!¡å;t!år I&I;l¡.;Jg¡tg and Gr¡¡loselre (Gn¡berr 1896.

$Ilenburg¡ L910. gLtnanns r 1889).

lhe oogonla¡ ultbout exochlte¡ of G¡f¡Jr¡¡h$LJ¡n

qnr:.,e$tqÊ are extnrded a{bhe etght nueleate stage and ræaLn

aütacbeð to tbe receptaele by ths nucllaglnous staf,.k'

Degeneratlon of sêven nuelel oeclr¡rs near the perlpherìf as tn

QaFsa$prry (Kr¡nleda , Lgú), l¡r Blfurcarf.a (Beesr 1933)¡

and. in ì¡letalqaltel,I.a (Naylor, l-953b). tlfaturatlon of oogonia

of Syflo4esnE¡¡ Spvüothallqr å&ü9Ê99¡¿1¿ ard 8b&LIg$DPX&,r

1s $¡ecessive as ln Cr¡stçsq;!4å.¡Fo,q+1eq1Èeea (Dawsonr 19\1.)t
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4ÍfiÌrFapEf ñ,, ,.tubstroul+fq (ReeE r 1933) r HqErqnfr3, {oaborn, 1g\8},
Du¡prlilen (Havlor, lghgb) and ãntçrgr¡a (Fonsbott, lgtt).
[owstret tho oogonla of ÇvsÊanþ¡]lqnr en¡nne¿n¡,$& anð Sg¡Þe¡¡,g
a¡ture etæ¡l.tsn*crrcty ¿s f.n î¡Hþrn¡rfñ tFfltnaþ tBLæqutct,
19¡ùt), Sar*+{q4 

'q'?f,euq 
(Fæ¡&olt, Lgll}¡ a'*û rþfr*ntfrçl.l*

*rrtlltsn+ (faylorr lgt3b)" tbe uaturatlon of oogæl,a fu
Ffstpa4o!Ê varl.es fræ speelee to specles* Hatarç oogonla are
svotê and the mll of the cogonrum fa aLL Èbe sætJ¡orn ^l[u3-
|fallas g€nerÈ ls cæposd of exochlta, xcsoehlts and enðochtüe,
ln eentrast ts FptFosr,Ìq (QeÞorr, lgll8) and nrlÞ;t"qaqL¡

f;lr'b*p*Ín (B.Læqutsü¡ l?trfl uhsre only hro ægætaf re11s oc€f.rr
In thE apücat re.gfon of thc oogmÍu af {fHhnay}rpg

nnrfepþEr tJro noser.blüe üblek&c Eore raptdly then a1snrhe¡e
sud foms a eushloa ûr pad vhl.ch uas first observed fn
sprra#*rsp,-hor,nprf. (runradsr 1g28) a¡n l¡ter rn FxnÊa*rrlmn
(D€lf | 1939a. Inoh, L93Za) n elflrryr+¡r ¡ (AC.f , tg3t) r
B,rsFqqrt,on+{ñ ([atngr 19u] ¡ csrqeehrTrl*'4 (Þarsan, lglo;
Þçlf r 1939a), Goceonhfir¡ (fa,bnre, 1g?8), lÍpr+tqg¡t,prtq
(Sayjlor, ¡.9t3þ. Detf and Syrter 1g36. De.lf, 1g3?), gtrtÈtg
(rnoarr 1937b. î*hera' 19â9a) and tn scçerr.L epecler of;
qp+qB¡ÐfiË- &e ertn¡ded oagæla¡ rrlthomt soehlte¡ sf,

Fvatp¡*rllm ,eurtçgÈm raafn for somr d¡ys ff.raly attaelrd to
thc !¡nterto'r of tãe conaaptaele þf Ëænr of n¡eaoehÍton etaLk¡
t¡ Ln 4nlg*f"ry (&nlséa, lgAS], Cryasnhflåm f,1p{¡ìoam
(Darson, 19\O) anô e?"&tospfm taÊ¡Ëlcqåasc+ (Ð*¡¡¡onn lgl*1].
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Itssochlüon coAlars occur noÍlr th* apical p*rtc of

tbe oogonl¿ of EbUUgSeg¡Ê.n Sefte.t'þg+{å and Ë3;l¡nsgggl¡ÍL å8

1n @ (uelr t L93?' Delf ard llyðer 1936). Darsql

(191ül reports tbe grg¡¡th of batrs on the sut,er wa"ll of, tba

oogonia of but sueb halrs do not

oeeul l-n any of tbe sf,rtherr¡ åustrallan gen€lao

Submergence and e:(posure of recoptaeles of, Sf¡Írg¡hAXÊ

and Sgq,þe¡l"ff helps tn the extruslon of eggs but ttre llber-
ation 1g nost vlgorous shen the plants unêergo a perlocT of

eÍposurê to alr of 2 or 3 hsurs. Oogonla ars dlgchsrged along

tbe v¡hoLe Length of the receptaele untll all the eggs bave

þeen extrud.erir thus dlfferlng frm $¡¡g+ssl¡n -ep$"Yer ard

*, ltrrr'+rarl{ lahara, 19L3) and, coruespondlng wtth ¡lefelPÊ$.BIJ,,Ê

(Baylolr 19t3b). In uost of the cslleetlons of CvFto¡hqåA

ur¡Fi-e$trF extnrded oogonia, wûtbut exoehLte ¡ attaehed. to tho

receptacle vlthLn nn¡eLLage have been fo¡nd. thase oogonla

becæe debehed 1n sesr{r¡,Eter ulthLn three days due to the

dlgsol,u'tlon of uucllage. lhree dLstlnet goûes bf extnrdd

oogonla oecuf on the roceptaele of, fvF.tqfhrr L$nt mrrlgstugl gil

as th 1,\rfÞfnafJ.e tBrÞlnetq (Blmqutst, 191+l). there 1s a

pertodle dlscherge of oogonia in the Japonase ågg$g¡üSt¡Jg
(Inoh, 19378. laharar 1913) and ln ÏllptlClq ,fufinfon*¡*
(faharer 1929a) but ttr-tE hss not baen obaervcd !n any of thc

soutlrorn Åustral'Ltrt gonÇtltÈr
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ãlqþophoEÐ prod.uces four eggs r âs recsrdeå by Barton

(IBg3).,r{ltebeL ç19tr1)rHelne (1932) and t'laylsr (19}t*/). f}re

productfon of four eggg ln tþe oogonXu¡n of &lnþophor+ ls

emparablø ¡r1th trlat of Åscopþvllrr [OltuarunE r 18S9 ) I

Þr,g¡FqefånpglsJrapensùq (Kutztngr 1860. Iø,her 19¡+1) t

So no$fJ¡e ( Getnan , 191tt. Gruber ¡ L996. Osborn ¡ 19tt8) I

lS+lFeFå¡r.fast¡,qtpta (Moorsç, 1928] anð t¡¡r¡Lllea (Haylor¡

(l9trgbr 19tþ).
In Pücus,-elght eggs are produced (olt¡nan¡rsr 1889"

fhureü et Boraet, 1B?8. Gn¡ber, 1896). Subrahaan¡ran

(L95?a) sÈates that lplveÈ[¡n-c+++11lïJJ.¡tt'8, produees two

êggs bart oceesLonally four eggs are produced'.

Papenfuss (L9Íre) and FrLtseh (L9+5br 3912) regartl

the production of eight eggs !n Fhqts as prlmltive anong ttre

S'UeaLes, Gsnera prOducLng tw6 or fOtrr egÍis are mo?e advaneed

ttran tbose producing elght' eggs r arld those produelng on€

egg are ü,ie most h]ehly speelalls€d anong ths Fucalee.

Penrelqrsnent ,sf . anthPTåðl4*

the deïeLopent e¡rd the orlgln of antherldta bave

been str¡dled in detall !n &c¡re, 4,aeosWllq ( Qlt¡nanns I

1889. Farurer ¡¡,nd Wllllans 1896; L898. $trasbusgerr 1897)

and Se¡ggÊS¡& (tsunl¿ala t L928. Íilmonsr L9CI6. lahErs, L94el.
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Kru¡Leôa ¡1ga8)¡ lbtrara (192?a¡ and Yaeânouchl (1909) usde

esptehenslve eontrl.h¡tlons ts the eytologlcal kno|tsledge of

antherf.dla Ln Puql¡s and sglggÊs¡¡4. antbertdlal dwelol¡grent

ln ftgþnnhg¡&, Cv.FtqpþvË-H¡r lrvrÅdesqa¡ Sg¡lgglggfl#Lr

ÊylåpsnçÃa r fig;uocgsg¡¡&.r $s¿[gf&alLgr $sra,þBrla and

Ilphppþi¡f¡ fe$l.or¡s the same eourse as ln Felveìl¿ t h$¡s

l\rrbinarf.er &;[ÊgtCeE;Lê.r ffgAg$ågLlgr Êgg&gg¡sr Egg,lgågilEgr

nqÍfrppt"rer @ and å¡cgû&tL$e'

åntherlðlg may develop itlrectly ae paplllae fræ the

rrsll cell of the conceptacle as vell as frm tha branched

halrs !n the conceptacLe. Eaeh paptl].a dLvl.des transversely

to fom an r,ntherldium proper and a stalk ceLL. The lltter
produces a branclr r*hlch pushea the antherldlr¡n to gne slde

and. itsolf glves rl,se to a sacond antherldlt&. 1}1s process

ie repeateô tndäflnltely to form rlebly branched antherldial

clustera, åntherldla are borne tn tbese rlchLy branahoil

f,lla¡rents ln übe naLe conceptacles ap selL ae ln tbe bLse¡nrel

eonceptacls. In the souths& åustrallan genera ant'Ïrsrldla

êevslop fræ all partø of the eonceptaete nall ln eontrast

to Fqlv.r:-Sia c*Ralf.euLat+ (Su¡ra¡nanyan t L9flE) ln r*htch

they are conflned to tho basal part of übe eoneeptecle anå to

F{rr¡rggrt¡,qrþgqp¡rleþt¡ (Beesr L933) and funhf-Pa¡la tqfb,Í'net+

(Blæqrrlst, lpl+5) u&ere they are borne abovs ttra oogonla'

$rlg condltlon oceaslonally occurs ln Sg¡Clef¡båLle and
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Sg;tlgggûgE-. ^&nthertdla may be stalked as 1n Ë¿¡gAÊS¡¡e

$ffnøÍl¡¡t¿ ($lnons r 19O6 ) r Pçffreüf.Cl f3stlelAÌF (Hoorer

lg28), arxt îqrblnanla tqrbln*ta (glæWlst¡ 19\f) or tenn!.n¿l

or I'aüeral' on tbe branehes' rn Felqgttp çerlq"llcFlptq

(subrabmanyan t L95?a\ anð tn fltr-uantlr¿lta ]-çrea (Bæert

1880)¡ antJrerLdta are borne slngly on the tLp of the para-

physes, t¡ eontrast to the southenn Australtan genera' The

naturation of entherJ.dla !n Soutlr Åustratlan genera ls

sueoeeslreBsreportedlnsl¿r}lnarÅg'rCgÊ.!gÊ.e;[xÈlss.t¡ggsl&

&fiô Ilo4uTlpsrrE" å,ntharldLa are clavate to subcl-aYate and t'he

anüb.erldlal waLl ls eærposed of dochlte and. enðochlte"

In yorurg antherldla slX nuclear dlvlslone occur

fomtng 6Ir nuelel whlch derelop lnto sp€rlgsc lhEre ls no

¡aL[ f,omaü1sn f.n the antherldl¡m at any nuclear stage La

eontrast üo EgSgÊ, {tlirltseh, 19hfb, L9l2} ln whleh. eeeh

nucLen¡s !s separatd þy a septtm. Sperms sre llbereteð

tnræsb the aplcal pore l¡ tJre antherLdf'rs as ln &lj'Êg¡'

$[J.;Lgpo*+ anð ST,qtpççl+,+ (Ðodel-Portl 1885' Savaugeu! 1912)'

hb¡il'o1ÊE¡r'

Tho extrtreion of eggs from tlre blscxuel coneeptaclss

ls follssed by the llberet'lon of sperûl tn $J¿ÊScabgr&r

SaqbçEr+r SgEltrlgffi3, an@ fertlllsat'1on occurs

våübtn an burr after ltberatlon ln ftgenpnel&.t Hyr{odaqm¡'



lge.

anð$gÞgdg'lhezygotessoonattachthemge].vegtothe
substraürn by ühe seeretion of nuclltu{t* &lrTrr'rp" (Ilaylor'

19t38). Fertlll¡atlsn and earty segmentatlon ln the zygotes

of cvs$çpt¡yllr¡o urgrlc,s,tu4 oecur'e whlle they are attacbed to

tbe reeeptacla as tn Cstroophvl-]r¡n (Dsuson, 19bO. B31f t

1939a. ltaylor ¡ L953e), and 4areln4¡'lella (Ilaylor, 1953b)'

åfter ühe lf.ber*tlon of aygotes of S.l¡¡Ianb¡¿LLUn l they attaeh

thegselves te tt¡e substrêf,1rn Þy the secretlon of nucllg$gr

$egmentatlon and the early developent of the enÞryo have

been studled !n nr¡meroug genera by varlous r.rorkerg.

Zygotes of Ë¡¡gågfb,Ol¿r Sgg¡SnhEL¡J&r Sgs,þe¡;LE and

Mvriodøsma dlvlde transersely to form tvo dlssfnlLar cetls -
e Large uppêr selL and. a snal} lover cell - 83 found !n

other specf.es of the Fueales. The polarlty of aygotes m*y

occur before o? ¿,fter the flrst tr, nsverse dlvlslsn as occurt

tn tbet of Sqrer.nq,jTl-ç$a (t{aylorr 19t3b)r åinbn¡h0¡a (Hel'nen

Lg3Z. Naylor, ].g tþ ) , IIqlmost¡a ( Ogborn r 19t+8 ) r SvstosqLrfl '

(Tallante, 1Bt3) and (Î{lenburgn 1tL0}'

Tbe second tlf.vLslon sceurs longltudlnally ln tbe upper eell of

tlre enbryos of Scçþeqtrar Cg¡tû¡h¡.l}¡¡n and SvrLpd'eçsq'-14þ1-

frorL+ as deseribed for figlggÊ$l¡& {l{lenburgr 19L0)r IÍ.tr¡þgnbpåEr

{Itefne, 1932. Ita¡rlorr 195t*e) and F\rcqs ¡{eelculqs4fi. (Thuret Et

BorneÈr ¡.8?8). In $¡fggg!&,glå ard Þ[E[t'o4BqFF' qlrepqifolJ"¿-'the
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the second divlslon ôe tlansverse ln the lo'l+er cell of the

embryos sl¡allar to thåt seen ln HqlHglna{tel-ta ($ayl'orr 1953b)t

Fu,cue gr.l;aJ,ls ( Glraud, L9l6 ) r Ê$rEa,ss,lãB- thrmbergl,l, r IIr zlh{a

firslgotgf.q (Inob, Lg29a) I Ea¡Eg$l¡å (Osborn¡ 19¡+8) ' PalveüJ.e

r¡rlÊh$l.r. (Inohr L93t) and P. ganaLicul,¡rtF (Subrahnanyant

L9r7b). ll¡e th-lrd dl.vfslon |s longLtudinal !n the uppennost

cell of, the embryos ef ÇvSQqpþofa and

as lt Ls fn llprnpe.ll¡a (osbornr l9ll8)r ÐulvLl[ee (Naylor¡

195þ) and F\$:uF,,so,lrells (Glraue , L956}' In cese of Ê,99þe$g,r

gfjrtôätryl?¡¡u and HyrtodeemP tratJ,folLa lt ls transverse ln tbe

loser eeLl of tiie æbryos and fonrs a rhizold celL sl¡ntlar to

that of (flayl.or' 1953b) and &Å¡bgnbû¡e.

(lgaylorr 19f+a), the fourth dlvlston ls longltudlnal ln

the mldrlle eell of the embryo tn SgS.&ûnhAItu ClÊ.&gObgULtEt

$caþfir'la and, ÞívrlodesJB. lhls dlvlsisn was not observedþ.n

other speeles of FueaLes by the earl-ler authors. 11ro prLnary

rhlzolds are produeed by the Longlüudlnal divlslon of the

rhlzof.d cell 1n Ëcåþeåls and Sgg.tsnbgã& wh1le l{gråsrlegpg and

@ce 4 aud B prlnnary rhizolds respeetivel'y'

GfFtosqlTa.þeebg,Ë,a (Ïllenburg r LpLO) ¡ C. foenfcul+eea (Ðawsont

lgril.), c]'þHi;rq. (rnohr 1g32; L93?c ), c. bako.darsnse,

(Inôh, ¡.932) r ffr--ggnÅn&f¿ and, t.. q¡mqfr4aFeq (FenshoLt, L95r)

produce 4 prinary r}rLøoids on the ærbryo. In Ç,vqtpnhy].1un

t¡r¡r,ftFf,, (Okaben Lg29. Inoh¡ ¡932) t and @
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(Oka¡e t L929, Inoh,¡ 1930; 1932i L937e) 32 prlnary rhizolðe

are produed on the enbryo. l{a,ny speeJ.es of SÊX&flg¡[¡¡A'

(Taharan tpâ!a, Inohr 1932i L95ll r @
( lat¡¿ra t L929a) and lr+rb{nqËLÂ þurblqq,tÊ produce I primary

rblsolds. C.AIlgpþ¡¿Lþn, (l{aylor ¡ L9l3e' Datrsont 19qO)

produces a tuft of L6 rhlzolds at one end of the anbryo'

Irr.,ruH.,Jrçj¡1cp1oF¡¡¡s. (ottmanns, J.8B9r llmret et Bo¡notr 18?B)t

Xt nhql¡lrorñ (Helne, L932, l{ay3.orr 195\û) ¡ ì'{argfqqrlelta

($aylor, 1953b), Eeæg$l¡â (Osbomr 191+8) a¡rd e¡¡gil¿el
(Faylor , Lglþ) eêeh produees one pr¡aanl¡ rhlzold.

tÍhl}e rhlzoldal dwelopnent ls taklng Bl.ace the boöy

sf the enbrys beeæee many'ceLled and lt ls then dlfftü¡lt

to obge¡nre firrther divlsloüls.

åp1eal halrs develop from the aplcal groove and the

ni.¡nber varles from l+ to 16, ereept ln l{¡f¡;lgd.g¡Eû,r trn whlch

only one apleal halr dereloped. Yarlatlon in the nr¡¡nber of

apl.eaL bai.rE has been obeerned tn $R¡noçlJ:e (Osborn¡ 191+8)r

&Jrq$s Jr,eglculosl¡F (f?ruret et Bornet, 1878) and G,:rs.tpsgl¡+

(TaLlante, 1B8J). lb,6 halrs denreloB frm the basal

rsrlsteus at the base of tha aplcal g1.roolrs ln F'or'mçstra

{Osbornr 19h8) and Pq\v,çfiåa S¡Unaltqurg$* (Subraþanyant

lg5'/b). gae of ths basal merlstæs nalr f\¡netlon aE the

aplcal cell afterþhe hal¡s have faltsr off as:Leurs ln

GUsItSt¡nI¿r Ggg!gûþg,[¡¡p, arÉ SSgÞsELA sinll¿r üo that foud
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ln adult pLants. Âplcal- eells have been dêeerlbod ln

the embryo of liggggg:Uå (0sbo¡nr ¡.91+8)r fslggb;la

Rp+pLlpuLaþ (subralrnanyan, L957t-) and Ft+grf+ (Frltsebt

191+5br Lg52. Oltma:nsr 1889. lhuret et Bornet, 1878).

fhe tbree usual tissues - merlstodêrsr cortax and

nedulLa, develop in the embryos as deserlbed ln the

eubryos of Hg&gg;[¡å (CIsbornr 19¡]8)r

($r¡Þraruna¡ryatrr Lglzú ancl S¡gg¿ (oltnanns, 1í3Bp' lhuret

et Bornet, 1878).

f.I.- . ffi,lnç&0çIçjl,T, Ëlffii{.[Es.

l¿ .. - -ì4Èr-ffiIå&il,êNp !{EEH$Þå.

lhe uaterlal. for cytoLogteal study w*s fixed ln

df,fferent ftxat{.ves (see pag€ 198}. Karpæbønko and Okebe rs

fLxatLves proved. morê satLsfactory than others' After

f{:ratl.on (fg - 2lr bours ) ttle rnstertal was tborrghly wshed

Ln runnlng nater to make sura that Èraees of the flxåtÍveE

rer€ rernoved, and thern transferred to dlstllleû wafer.

Þlfferent teehntqnes lrer@ used for nuclear staÍnÍng.

1 FÊIrleî,A Rça$t¡+pn'

Tlre uaterlal from distülsd water uae brought up to

6ûoe, and then ltydroLysed ln l{. EC.l at 6ooe. for

betueen 10 and 15 nnlnutes,* fhe h¡rdrolysls wac

rtopped by transfe*lng the natertal to cold ttletlt led



196.

watsr, After a fern mlnutes the naterlel tnas pJ-aced

ln tbs $chlffts reagsnü for B - 12 hours (eee pEgG

|l99 ). Tho naterial 
'.as 

bleaehd 1n 3 ebanges

of fresh $0, nater (T.O nlnutes ln e&ch) and uas thst

elrt lnto ffi411 pleces and squasheð on a ftlmd slltle

and mounted ln !0$ Karo.

ceLl-s of the Frrcales sle âtrongly ptpanted and t"hL¡

techrlqres doas not macerate the naterla} for t¡horg'rgb

egna*hlngr 8s sa$ alËo erperleneed, by l{aylol (Lgrgr-

In orôer to ørercome thls ðlf,fleultyr th6 mateÉ8l

r¿reE bleachg(t before bydrolysls ln a sglutton of, 2O se'

of 3OS %og snd I - 2 drops of strong ¡snonium

hyðroxtde for ha"f,f an trout. lha naterlal r¡as thæ'

g€ntly ar¡l thorcrgbly $aùbed ln nurnlng wat'er to

reüove ttre traces of 8202.

åfter bl.æchlng the üÍ,ne of Lyitrolysls was r6dEeod'

uaualty to ?ù - f.o aluutes (l{aylor t L99)' Íbl¡

techntque has been sueeessfÉLly useð on botJr restlng

a¡rü dlvldlng nuslal. In Cvston¡vlrrg¡ E+çl-eqtqu

partlcularlYr tbls tecbnlque tas glven a god

reagtlon"
ÂÊeþo-. -, pÊ rEln*+gquEFbqÉ.

Bleachêd. naterlal was træted vrltlr agêto"eatulno"

$qnashos rere naða on ff.tsgd sllcla* as åascrlbsl bryr

saylor (Lgl?rr

ét
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.ÈeqÈtrc, * orefr{It, sf¡!¡f,Fh.

BLeachad naterlal Ìùas statncdt ln âS oleeln ln 60S

a€6tic aetd. thø u¿üerf.al u¡s squashed, on & fllssod

sl.lder 1n the süaln¡ by the nclght of, tJre eoversllp

or by nanr¡gJ. prrassr¡rs. Brcess sf stain r*ss ffioved

by applylng gentle presr¡ura on tl¡s eeversllp undsr

seryera.L thlehesges of ftltel p&parr Iü uas tlren

exactnerl as e tsmporar¡y aat¡nt or uade pennên@ü by

ræovlng thE esverstLp ulth trf$ aeetfe aeldr dehydreÈfng

tn the usual t¡s¡rr ad mountXng ln NsE. Íttls staln

gave a v€rg sharp reaetl.oR ln the dlvtdlng and

restlng nuelel.

Sf;E¡+ñç:RfillR. $q¡qesþq*.

fhc saterial wes squashed on I ftLnod slld,e ln ût¡tf.Lt€d

¡atar by the pressure of the soçarglÍp sr þy nanual

prassr¡re nnðer seçoral tl¡lckenussss of f,flter ¡n¡rer'

fhe covs¡E1tp uas allowed üo eonne avsy l,n satsr. Then

tha sqnashod natorlal on t'he sltde and æ the coversllp

ras Ersì¡nt€û tn l+l tron alr¡¡¡ far 3S alnuteE.

It was rlneed ln ¡rrnnlng $ater up to 10 nlnutes and

then staf.ned Ln o*jfi baenetorytln (Johansenr I9l*0).

$¡e stslneå aat*¡Ía| on the sLlôeE and the eoverrltp

ss rinsd l¡ nÊnn ¡g sater ap üo 5 mfnuüec and, de-
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¡taf¡ed Ln Zfi lron alun for 2 nlnutes. lhe destalnd

materLal on tbe s].ldes and eoversLip $as r'lnsed ln running

uater for J0 nlnutes ¡ dehydrated as usual and nounted ln
XaE.

5. Eec$,!nÊ'

Oradual ðeþd,ratlon of the naterlaL fo¡ embeddlng lras

earrled out as tr€eotmended by Johsnsen (19ttt. Hierotone

seetlons were eut at varlous thLekness betreen lr and 12 p

and stalned ln lron alun - ffaernato:rylln or FeuJ.gen Beactlon

(as doserLbed above).

ElgElxss.
(1) Karoecbenkl¡-

å. Chræle acld ..' .,tr ... .r. 1 F.
GlaelaL aeetlc ae!.d.. ¡r. .r. I W.

$ga vAt3f¡.. f i ..' ... .r. 6l eA.

B. Cmerglal fornalfñ.. ... ... \O ec.

$ga llatâT... ... ..' rr. ..e 3f gc.

Equal parts of solutLons A ar¡d B ugeð näen need,ed.

(ü) Ws-
Süock solutlon of cbrælc acl.d ( seauater - 98ee.

plug saür¡rated water solutlon of ehrml.c

acld - Zeg.) ..' .r. ,.. Û.. f0 ac.

2$ omtc aeld.. ' .r e ' Û. .. . 5 f3e.

Glactat acetic acld.. ... .. . 2.i ec.

Sgg. rêtgr.. ô.¡ ... .!. r.. lO cc.



(ür)

(tv )

(v)

StaLFq,.

l.

Apçtrp-¡lpohol¿-
0.LaeLal aeetle e,cÍd,.,.

åäEolute aleohol., rlr
f çrua].L4.'+c et1eralcohRll -

Fo¡u8,l1t1,.¡ .ü. ...
Glaelal acette acld....
åbsolute aleohol. ...

B¡+i4e¡rls gplutLoq¡-

åbgolute aleghol. ...
Glaslal acetlc &ctd,..
Fure ehlomfotEr r ..3

199.

1 parü.

3 parts,

att aat

art taa

aaa ata

a¡a Õat

aaa toa

aaa aa+

ot¡ aaa

aaa aaa

t+O ee.

7 ae.

lOO ce.

I parüs

L part
l+ partr

saþtrrt s F.æø,6ryE-(Leueobaslc fuehEin lDarllngton
and lr Cour, lgto))

(aù Dlsgolve 1 gË. basíc ft¡ehsln Èf pourlng over it
2oo ec- of boüng drstüled water. shaEe uarl
anð eoor to fûoc. Fllter: Add Jo ec. H.HCL

to fllt¡ate. Add 3 gm. ßZ$y'f1r.

åll.on soLutxon to bleach for zL hours ln e tt"shtly
stoppered bottle ln the dark; add O.f gn"

decolorlzlng carbon (Sorlt).
shake $ell for abor¡t a ntnuüe and frr.ter raptdly
through costs€ ftt ter Fap€t.
Store ln tigbtly-stoppered bottle in the dark.
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(b) son rlatêrt-
Homgl HGL..' .?. r.. .r. I c8,.

fdeg5 lûS.. .Ò. ... ..r¡ 5 ee.

Dl¡ttlled laatgr... *'r ... 1OO cc.

Aeeto-aalÏal''ns (Darltngton and la Courr 19t0).

Glaclal" aeetlc &Gld... ... lr5 cc. )
) Heat to bolling

Dtst1llêd.vgt6r,. ...r '¡r ff ec. )

Àddl O"l gp. of earçlne. Sheke vaIL and'fllter whea

cooL, A drop or tr*o aî 4i$ acetlc ac!.d saüu¡:ateü with

Lron acetate ras add6d.

2- , CÏlo,r.ocr

( Plate lxrß).
CytologlcaL obee:satlons r€re $ade an antherldle¡

oogonlar pa¡tÞhises¡ vetetative aells ad enbryos. In eaah

ease the restlng mrclel gave en lntenso ¡eaetf.on vltb fbs

staLns used ag oþ¡enred fn ltqçl-trclrfg sltr¡uo¡å. (Hocs and

Elllot, Lgl|. I[aylor¡ 19t8b). These nucLsl poss€ss døep.Ly

stalnlng granulcs (1.a. chræocentres) ryblch vary usually

frm I to I 1n nuaber althougb up to 16 have bee eormted.

lhe m¡eleL arE granular ln all the spcles lnvestlgatd.
Pqrep'htrsqt"

Dlvidlng nuclel $srÊ observed 1n ths basal par4 of

tbe ¡urapftyees of , shovtng 16 - ?0

chræosmes at tbe raetaphase plate ln poler vler (PIete:(IIX,
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fLg" å). The ehromosostËs $ere crowded end chrnped together

naklng tho count dlffleult. It ts qulüe ¡rosslbLe that

thcre may be over 2O cbrsnogsm€s.

In $¡r$Êpphora r¡vlfeTa eo¡nts of 30 - 36 ehrmosones

r€re ¡aads ln tlp þesal eell c,f tbe paraphyses at the meta-

phese plat€ 1n polar vLew (PletexXÏf, flg. F).

Tnlherl4lq,
At the lpnucleate ctage <lf the dareloplng a¡rtherldf,at

of Ç.' ceshÊLornl.Fþoq eounts of up te 32 chromosotûês rstrs

nads at the uetaphase pleta ln poLar vlev (pLate ¡ßIf, flg"
E) bat d,!.fflcult to eount at tha anaphcse staga (Pl.ate ffi[,
flg- $). In the dereLoplng antherLdla of 8r ¡lq'tvlqþÅt¡a

at the 8-nucLeate stage egunts of over 2tr ehrmosones seao

nad,e at the uetaphase pLate f.n polar vlen (plate xXlXrfig. X).

Oogontr¡m*

Counts sf ebramosonen $ete possf.blc only 1n tha oogonia

of @ and @ a¡ld ceünts of souerhst

orer 16 or JO ctrromosonot recpectlvel"y vele nad¡ (plats

ßryflge. C and Z).

@
tn the soæatls nr¡elel ef ftv$tqpbv"ltça .q*rlcaü¡n

betueem 3å anð IrB chræostnGt uGTa esüntðd {91ate ffiI1t, flg.
B). In the apLcal aell of $rqt$phgFe.,FgnlÅffoÉ4Ís rrtth
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él.fftçul.ty counts of up to ¡+8 ehronosourês ïsre @dê (PLate

XXü/fLg. Ð). In CE-çtsohpFe aolvelsÇlde+, eounts of up to

56 ahronosones wer38 nade at the aetaphaae plate ån the potar

vLeï (FLatc ffiIX, flg. E), snd bstseen l*8 snd 15 etr¡ounossmçr

r€rê counted 1n the aplcal eelLl of Ç.r lvìpprsed,is.

lhe restlng auelef of the enÞryor of Ê., Tetorta anü

Çr çrlÞfprc4naËa eontaf.n [ (?å ].0 * L6 chræoeentres tPlate
XÏqrfigs. I, Hr II arrd lf). The nrruþo¡ of ch¡æoeçntres vary

frm ¡ttrelsîrs te nuclqrs dependlng on the slse of the nuel,.et.

In @ eænts of up ¿o 45 dhromosomÊs rerg

ebtalned at tbe netagh*e.e plate ln poLar vi.er (Flate IXtrIXr

flg. ¡) tn¡t eounts were dXf,fLcutt at other stages (Plate XXq
figs* Kr I'). Dlfferent stages of, nr¡cle¿r dLvlslons rer6

observeð ln the body ôf the æbryo of C- ¡C¡pfipffia Plate ffifr,
ftù;s. $ to I and T). In tbs nuelæs of tåe body cel.ls of, the

æbiyo of S¡.-&gfeltg. corurts of þetrcen lt8 - 50 ehrcn¡osûnes sere

nade bat ln one ease éh ehrmesæag lgaro eounüed,. In ttro
nuelens of the rblsold eeLl of ths eubryo oJ ÊL¡elOIlg cænts

af fÊ sr üsrê eh¡oaesonêû $ere obtatnçð*

In tlre naclct¡s of a body eell sf ühe e,mbryo of Ë"

É+lfloþtrry counts of up to trj chrwosæeü rere n*da (Plate

XXII, flg. Y).
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fhe aþsre ehrmosoÐo eountE are Llst€d ln T, bl" lI.
lhe varlablllty of these eounts may be pætly due to crotütng
end elreplng togethar of ühe chromos€neg or due to thslr
sual.l sLses or laak of unlfsrn stalnlng. I{er¡erühal€ss, tbe

number of chro¡aosopes lnôleates that the vaLue of n probabily
Iles betreæ 16 afrð 3t2. lheEe f,f.g¡rres indlcate that pâra-

phyels¡ antherldls and oogonia aro haplold¡ apical. eell ard

embqpo are dLp3.old,.

:3 &trÊ,cnFFI0rL.oN_ rHE erTç*û,G{

lhe nu.elel. Ln tlre specles of tba South Aust¡a1lan

Fuear"es etudted ara gr*nular and sl¡w chroageæür*s¡ ês

obsergeü, tn ot'her speelea of Fuealcs. fhese chronocentrep
yaly ln slae and f.n s&te câBês probabt y tlnlï large chræa-
eentres hsve been eountad.. Tariatlon få drscnseentre numþsr*

bave þeen reporteü and tbeEa are 2 to 9 tn ïFltfl,Fvfr,s{JJ"a$Í¡sa

l'Ine louøen 1912 . I{aylor, Lgt8b. Royr 1g38}r\üo f fa
gveþpqel¡B, epfìçerÉg¡gr 1â to 16 in Þrpr¡p mtnrånq a!*l t ts
11 jå Ëi"fureatrra tËþ*f;pal¿,tå (8syr 19S). ñaylar (1958b)

sâys that these granules ln the nueLei of H,u Slli arrp"R vary in
numÞer and bear no relatf.onshlp to the mruhr of chrmosoËe¡

¡e lt ls un3.lkely that they are prochræoso¡aes &s suggested

by Boy (1938). sorrererl âcêordtng to Srcanson (19t8) the



?Ðr,

prochrornosomês and chromoce,ntros are üre sâB€¡ Ðerllngtôn
and La cour (rpl*) regard the varfatlon as due to the
cond.ensaülon of the cbroænatl.n threaôs and the fuslon of
tbe granules; contraetion and fusion of tho granateo bel.ng
greater ln the saallest nueÏeL,

rn south "å,ustrallan Fucales tbe nueleug contalns L
or 2 nucleolf. l ubfeh are dletlngulshed fræ the chronoeentre
by befng larger ln sÍse and more unlforn ln shape. å sLmllar
aunber of nucleoll has boer¡ observed Ln pelveþldr qanflllontata
(aoyn 1938, $ubraharrgan, Lgl6, Lgr?)¡ Blî¡rearl¡r rob+qdt
(GtrauA, L9r6) r &¡g¡¡g spee!.es, SvFtpeolrå speetes, A+po,nhyllln,
ånd IIeF4ryg srJiç¡uoqa (Roy, 1938). Le louse (fgfa) eonsf.dered

unlnucleolate nuelel es a charaeterlstle feature sú tba
ll¡eaceaer ht thôE ûoes nst seen to be tn¡e. Le Touse also
consLd.ers a granul.ar nuclsus as a fe¿lture of the cyatosel¡-
8e888r Roy (1938) found L or 2 nrelæLt ln ef.ther rûtleulate
or granrlar nuelel. From übese obgerratlons Boy suggested

thet retlst¡lete nualef occur 1n tbe !\¡cacêåe and granuLar

onas ln the cyetoseLraceao. Even ln retLc¿lste nuclei. Boy

hss observed flae g'anular struetures.
Naylor (1958b) süatEs that gr.¿nular nueLsl are not
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unco@on tn tbe Cystosellsceâe¡ but thelr occurreRce 1¡ uot

as consistent as orlginally suggestcd by Le Touze' It

appears th¿t thls eeparatlon of the Fucaceae and ttle

cystoselraeeae on nucleer structure does not hoLd.

The ehromosomes are velTr snalL¡ csoulded and co&pact

together 1n nearLy aL1. the specles studled, nakÍng etrronnosone

eounts dlfflcuLt. Such dlfflculüles have been encountered

by Naylor ,:9l?; 19t8b) , Glraud ç19i6) t l'lalker (1931) 
'

Roy (1938) and subratrmanyan (]9l6i r9l7:.' Þfltotic stages

1rêtë obserrçd 1n auþhe specles studled by Roy (1938) Uut

sbe could not make any chromosone cornts due to c]-unping of

übe rn¡nerous ehromosomeg. Mueh the sane dlfflculty uae

encsuntered by Glrauð 1Jjgr6) tn the embrïro of ÞIûucêrfg

FotrrnÊa. Cytologleel obsen¡atlons trave been mads by varlors

autbors ln other speeles of ñ.¡eales (see îable II) and mo¡'s

recentJ.y have þeen dlscussetl by Hlrse anû Inob (1955) antt

Frayl.or 119f8b). In most eases a basle nr¡mber (n - 32) hsg

been reported. wlth the exceptlons or sarsas$¡n þorrterl

(Kunleda, 1928), HoJilrosl¡F þankFl{ (Osbornr 19t+8)t

Ileq,nqlçphYeIrs harYgvanus (Walkerr 19J1)r and Blfi¡'rearLa rotund'a

(Glraud , Lg56) I vbere ttre nr¡nber of chronosomes 1s snaLL'

Aeeorctlng to Frltscb (19tf5bi ]:g52), the ilata suggeste thst

therenaybeagreatormgasureofunlfomltyttrenlset
present aPParent.
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In the present lnvestlgatlon deflnlte eounts havenbeen

-not posslbLe due to the large ru.¡mber, snall slze and erssded

nature of the chronosonos of nost speeles. Eoyever the

flgures obt¿lned are sufflclent to suggest that the thallus
ls dLplold a¡d thåt reduetlon oecurs ln the developlng

antherldla and oogonla.

Counts of ehromosomês ln the paraphyslg ¡,rere made fo¡
the flrst tlme ü the speeles of the FucaLes. In Çwtophvl,lr{L
rurieattrF the nr¡nber of ehromosones ln eaeh apleal cell vas

32 - tr8 sblle there yere L6 - 2O ta the pataphyses. Tbess

flgures suggest hor¿ever thåt the paraphyses are haplold and the

aplcal. celLs dfplold. fn c. rqr$Lq¡r$n+ further lnvestlgatlons
are necessary üo flnd sut vhethsr redtrctlon aLso oecurs ln
tbe developtng antherldla and oogonlt as Ín ottrer nenbers of
the þ'ucales lnvestlgaÈed.. counts of ehromosoaes ïere also

nade ln the paraptrysLs of cvgtç¡¡hora uvtfera bn¡t eounts lh
other parts y€Te nÔt made. In Cr Jnvlrera lt ls not posstble to
coüe to any deftnlte coneluslon regard.lng uhere €€€*Èe

reductlon oecurs but on the basls of ehronosoue eounts ln oüher

serubere of the Fuealesr Lt ls posslble that vegetatlve parte

of C. uyifara nay be dlplold and. paraphyses haplold,
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vrr. 1åx0N0$rc4Ã sfifDrEs.

Itrls ehapÈer deaLs essentlatly wlth tbe soutbe¡n

AüÉtrellan F.ucales, although many bave not been inves-
nlgated anatouleaLLy. the folLorlng accotnt deaLs vltb the
taronomy of the uhole of the h¡eares. The taxonorny of
SareassuEl. ls not lneludedr ês iü ls a very largo and

speetallzed genus of the Fr¡cares and. it needs a speclal
study of lts rrrnr

1. KEy rp r-fiF-FAUII{¡ES OF rUgÅLES.

1.

3.

Beproduetåve bodies ln ehslns... r.. Aseoseitaeoaa

Beproductf.ve bodlog ¡ot in chal,ne r..
2. Grorth by aplcal eef.ls.. . ,.. 3

Oroyth nelther þ apteal eells nor

þ lnterealary nerlstenns ¡ but

dlffuse grorth oceufS.rr. *.r Þurilleareee
Àplcal eell 3*slded, {n transverse

sagtlon... .r. rr. ,'or ... ..... l+

åplcal sell , lt-slded ln transversa

8ætlGlt.. rr. r.. rrr ... ..r.. 5
tt Grosth by a slngle 3-sided aplcal.

C€IL ... ... ..r ... ..... 6
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¡1" $routb þy a groüp of four three-
sld,ed apteal cells,r. ... .'..

0røth lnvolvln g 2 ot Boro r¡-slêcd

ap1cal cÊllg... ¡'¡. rrr .. .û. .rÕ Se!rocoecas€&e
fan. ûorr

&rovth f.nvolvfng a single t¡-slded

aplcel c€11--- -ö. -.. .c. tù., ..r Fucaceat
6. thaltus dlfferen]tlated into uppsr

' fertlle and loyer sterlle parts;
fert1le parts strap-s!6ped and dlqhotoüour;
Lorçr ate¡lle patts cu,p-shèpêdrr.. Eln¡nthallaeeeo

Shaltuc not df,fferenüieted a¡
abovc¡ pl-ents radlal or bllateral¡
toneeptaelos on recaptaeleg or on

bra¡ch-gcgncnts of thalltlgrr. .. ?.
Beeeptaeles en{ veElcles axail,ary} ¡.. . . gargrssagea€

Eeceptacle¡ and ve¡rcleg noü rrrllå.{r,. cyrto*rLraeßae

Eortoslraeeae
u.

7.
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2. PISCU$SrOX Qr mp F+l,frl,ms,

(1) ¡,stosBrRåcnÂE skottsberg, Lgt?.

Iloldfast d,Lscold,. Stlpe solld and forked. Branehes

terninating ln a long narrov leathery segment. coneeptacleg

on both surfaees¡ seattered. chslns of reproduetl.ve bodies,

each wLth 8- bodles of unEnown nature. ftre strt¡eùyre and

developuent of Âqceñqlrq has not yet been studled r so tt rs
not posslble to make any fi¡rüher emment m tbe ¡node of
grosth ln Âseoselîaceae.- åeeqfelra Skottsberg.

(2) DIJRvTLT&¡IcF{E o].tnannsr 1889.

Plar¡tclarge, Eoldfest solld eønlco-dlscoid, stlpe
terete to eonpressed above. Frond dlvlded lnto strap-|ike
segnents¡ leatherlr" Ho vesLeles. rnflated alr chambers

present or ahsent ln the f¡ond. Dlffuse grovth ocsurs. con-

ceptacLes seattereð over the wbole frond. Helthsr apiea3. cells
nor lntercalary merfstems oceur. ñypbae short and hörlzontaL

ln the medulla. Plant dfoeclous. Anüherldla mosÈIy on branchd
halrs. Oogoila parletal ot on branched halrE¡ with t+ eggs.-
D$rvl].Lea Boqy and H{pqlrtho.thê}1us Skottsberg.

I
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( 3) HonuûsIEACEÂE (Gruber) trrltscbrt;g\5.

PLanùs aonÍl1fornr segnants hbllsw" tolilfast snall

and discoid ¡d,th a short terste dt*. B¡anehlng dl or trf-
chotøoue. Groutb by a grørp of t+ aplcal cells. Oonceptaeles

scattered on the veslelas. Pôant dloeclous. AntherLdlE On

branchd hatrs. Oogonla vlthout stalk and borne dlrectly wr

the t¡alL of the eonceptacle¡ r*lth lr egg*. sLngLe prlnary

rhlzold on the enbryo.- åggqagLla (Unål. ) Meaegtrtnl.

(t+) sgrBoccccÅggl8 fsm. nff+

Hol,ðfast dlscotË or dlvld€dr r¡fth short tarete

stlpe. .å.xls sompr€slted rlith centraL thlekenLnS. Ieterale

flat, b1lateral., df.sttclrous; eeosüate. Yssleles proeent

or abgent. Becepüacles ¡'rlLlar¡r or narglnaL or conceptaeles

ln fertl.le Laterals, FLanü nonoeclous or dloeefous.

Þlesoehlton co}lar nÊar tle aplcaL part of tbe oogonlumr

$¡osth þy 2 or Eore aBleaL eells (Ipslded). Anthe¡ldla an

the waLl of the eoneeptacles o? on branched Ìralrs. Oogônla

wlthout etalkn dlreeüly on the vall of the eonceptacles¡ ulüh

ono 6gg. - SSL;ËQSg*Sl* Grenrllle, $avtoÍËraH.a Grevllls

and Eb¿LIQÊIC.ELC. Agardh.
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lr) FgcÂtRåE Deerlsne, LSlrP.

Plants fLatr raellal¡ bllate¡aL or d,orsrventral and

dlchotonous. Eoldfast dlseold rlth terete to s¿bterete

stl¡re. frond vlth or wl.tbout nldrtb. TesleLes present or
gbgent. Conceptaeles on üransforued segnents, plant Eorlo-

eclotrs or dloeeloug. Orovth by a 3-slded apf.eal ceIL at thc
eubryo stage and tþstdcd apleal eell at the adur.t stage.

Ântherldla on the ralr, of the eoneeptaeLe or on branehed

hslrs' oogonla vlth or ulthout stalkr oB the ryaLL of the

eonceptacLee, wLüh 1¡ 2r t+ or I Gggs. Productlon of slngLe

prlnary rhizold on the enbryo .ÂseanhvLl,um Stackhouse¡

Axl.ll-a¡r qËa Stlvs, t:¡stospbaa¡a Skottsberg, E¡C¡¡¡, L. r
ñfi¡$¡erootryeqF Setet¡ell et Gardner¡ Pelvetla Daeaisne¡

Pelvetf.ç.DFia Sard,nor and Xlqhophora !{onËagne. Âxtrlla¡ie4a,
Eqsne?opbre$sr PeE¡gttop¡ls anú cvstdshå.ere are the only fsur
genera r¡bleh produeo a slngJ.e eggr

(6) EIHAIITnatIÂCEAE KJeltnanr 1891.

Boildfast diseold v¡Ítb a terete stl.pe. Planü¡ dLfferent-
lated lnto sterlle and fertrle parts. Louer sterile part
Pealaa-lLke æp or top-shaped. Ilpper fertlle part arls!.ng

fræ the sentre of the cup¡ strap-sbaped and. dlcbotonousr
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flo vesLeles. Coueeptaeles nunerous and, Eeattered on tho

reeeptaeles. Eorisoatal hyphåa oocutr tn tha nedulla. Grswth

by a sLnglo 3-sldd aplcal celL. Plant dloeelous" ånüher-

ldia on branchect halrs. Oogonia rrrfthouù stalkr oü tha rdall of

the eonceptaclesr utth on6 eg8.* äln8$hb&,lfg Llmgbyo'

(7) s.âßüÅssåc$å,E Dscelsh€¡ 18he'

Holdf,ast ðLscold or ôlvldd r wlth a short terote

stl.pe, Ptants hchy¡ bllateral or radlal stth roonopodlel

Þranehlng, Basal lea.ves llnear gt þLaðe-llke sr ttr¡blnate.

Branab *yeüons arislng tn ttra axf.ls of tbe leaves. Reeepü-

aeLç¡ and ysgieleç qxll1aly. Grovtb by a sf.ngle 3-slded

apleaL ESLL thrsr¡ghmrt the ltfe of the plant. Plant Eollo-

eelæ¡ or dloscloug. Ântherldle m branehed halrE or d!.rectly

an tbs mll of tbe eonceptaclos.

togonla ral'thout

stalk¡ bo¡ns dlrectly on the sall of the conceptacle¡ wit$ one

eg6. Ðegenaratlon of sup€rnunery aueLel of oogonla th gltu'
Tbb of rhlzolds produeed, on thÕ øþryo *' $aænhgl}¡g
GrevLller äå.g;ü;lg (fiarvey) OkauurarfiargÊswq C. Agerdh and

Îü¡bln+FÍ.e Irmou,rolx.

(8) CÏ$?OSEXIIÀCEÅE Knetc!,ng, 18t8.

Solêf,ast dtscold or dlvlded¡ nlth a terete stipa. Plant¡

hrshyl radtet or þl1-ateral. $osat laaves present sr absent.

Tesleles pr€scat os abssnt ¡ tête or lmerscû {n t'be
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fronð. Beeeptacles bear tbe eoneeptacLes. oronth bv a
sLngLe 3-elded apleal ee}L thrargbout the llfe sf the
plant' PLant nonoeeious or dloeclous. Antherldla directry
on the trslI of the eoneeptaele or on branched halrs"
oogonla vlthouü stalkr ort the r¡arl of the eoneeptacles¡

wlth one or ¡+ eggs. produetion of 2-8 prünary rtrlzolds on

the embryo. - lpEstls sehiffner, BlfurearT-+ stackbouse¡

B{f}rrparfoosls Papenfirss, Carqgslqjssum Kuetzlng¡ Êoql:p$þora

GrevllLe¡ Qystophqra J. Agardh, Cr¿StpqþvlJ"rn, J. Âgardh,

e:¡st'qseLra c. Ågardh, Hslidrr¡, Lyngbye, I{ornon4vsq Kueürlng¡

I'andsbüqEla llanrey, XÊrpjnarlell+ land,y, ìfvrlodpsua Decaisne,

and $çabqrla Grevllle.
Bt{urçaJrlonsLF. Ls the only genus Isno$n to produce l+

sggs fn the Cyetoselraeeae but lt psrsesses a single J-sldod,
apLcal celL (Latng, Lgtrl).

8ar11er authore Ðr¡nortf.er (1822)¡ C. Âgardh t182ll),
Endttcber (1836i 18¡+3), J. ågardh (LBl+$), and, Bawey (bS\g)

have used, Fucaceae ag the na¡ae of one of the orders of brosn

algae wblle Sonder (ã8bó) used Fucaceae as a sub-order and

dtvld.ed lt lnto trlbes (1) Fueoldeae and (11) Cystosef.r886¡

Lanouroux (18â3) nas the flrst to uge l¡ueêes 1n the sense of, an
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ordor (also referred to by hin as a fanlly Ln certaln plaeer).

Deeal.cne (l,8ll0) and Kuetstng (18r*3 j. 18þ) contrlbnrted mole

ln the elasslfleatlon of fa¡aÏLles, ut¡leh have alreaðy becn

d!.¡eussd. lbese famllles yere largely basod on nôrphologf.cal

ctraracters but oltnanns (1889) uarle an lmportant eontrLbutlon

touard.s the elassifteatlon of the Fueales. He placeð mor's

enphasls on the apleal eelLs and the nr¡nber of eggs

produeed 1n each oogonluu* lhe pre]senee of aplcal cells

was bnorm üo the earller authors such as liaegell (f8b?) am

RostaflnskL (L8?6) Uut tbey dld noû make use of ths l.n

ctasslfLcatlon. oLtmanng (lBSg) ¿tvt¿ea tbe order Fucaceen

lnto groups (1) Durnllleae (11) Io¡lfonaes (111) hreaeeae

(1v) Cysüoof.reen and (v) Sargaseen. KJellnan (1891) est¿þ-

tlshect the fan1Ly tlymanths.liae. Ðo lonl (f89f :;'.LBgl)

orthonutated Durvllleae (. Ðursllleaeeae) ¡ $argasseae

(r Sargassaceae)¡ Cystoselreae (- Cystoselraeeea)¡

ïy.nanthallae (- Hluanthsllaeeae). In agreenent vlth Oltnanns¡

Gruber (1896) establlshed the EegßOgilÃg-gro¡¡p and put nost of

the doubtfsl genora of 0lhanns lnlto thelr correct fa¡nlLies.

$kottsberg (1902) created. aßs fa¡nl]"y Aseoselraceag on tbe

presence of reproduetlve bodles f.n chalns ln the eonceptaeles.

Sehmlêt (1938) agreed vtth Qltuanns and Gn¡ber. On the

prase:ree of, 3-sld.ed aplcal. eeLls Schnidt absorbed Cystoselr-
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aeeiÊs ln sergnssûeeaê ag set-l es fsming a ncv faplly
sothciac€a€ (nsr romoved fræ the Frraalec ). t{ors reeent

algologfsts Detf (193f; 1939a), Ðerson (f9b0+ 19t*f), Frtsteb

(19t+55; L9rÐ2 Boes (1933), seylor (19R¡ 1953) and

Sctrni.dt (1938) are ln agreæent wlth oLtnann¡ ad Onrbar on

tbe slssslfleatlon of the Fucales. Frltseh (r$tt'u ¡ L952)

and Papenfusr (fgflai L95r) reeognlos 7 fenllles. Bothr

autbor¡ etlf,fer @ly f.n the nmonelature of, llornoalr¿caae anl

üothel,a,c€gg* Srt Ëøeh favours Eo¡neslreeea€ shereas Papenf,usr

retaln¡ Hothelaeaae. thts dtffercneo of oplrnlon ls þr
solved by ercludlng thc liothalaceas fron ths Fueales, Leavlng

Eoruoslrae€&e a8 ong of the famllles of thp h¡eaLes. In

agrseslt ¡rttb Olkanns, G:mbsr and Sebldtr tbe empbaelr lc
la1d on tba nu¡nbcr and sblpe of aplcal ceLlsr 8e uell at on

êlstlnctlve æorpbologleal fe¿rturEa, tho Fueales are dlvidotl

lnto I fanlllEs*
.â,epr¡etrr¡rceep . - ågggtg;lg f¡ tbe only Stmrs of thr faclly¡

rhsss raproôuctlø ard ÉenreilopuenÈ has not bsen studlêô ln

êctall, tn¡t roproduetlve bodiee of rurknoun nsture ossur f,n

ühe conceptacles teattereð trn the ecgnenta.

@ * aplear eel.ls sr interealeqy nerlstøs ds

not oceur fn Ðuwill.aa¡ grosth bcf.ng difft¡sa. Four aggt

are producd 1n each oogonltu of &[¡g;LlJ,gr
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, @ r thL¡ I's a ðtstinstl"ve fantl'y sf tJ¡o

Fucs.lse¡ rhetre a gronrp of l*' apfeal eell¡ ocsur andt l+ €ggs &rG

produeed !n eactr oogonltm. It lc r*latexX to the Fucaceac

ln produclne ¡+ eggs and a stng1e prtnary rhlzold on tbe

onbryo but d^lffers from other fasLlles by þelne aonllifonn

and hollotl' Tt¡lg faølly la represented by ¡ stngf'e Seans

Eg¡Eagiln
,' &¡SEgffû,* trn thl¡ faml,ly the plaqts are noltly dlchot-

ombul¡ asd flat a¡Ìdl ¡þts€ss a slngle l¡-sid,e{ apfeel aell.

vhen adult, tnrt a 3-oidad opieal ceLI' oesårs et the *Ët
ctege. Spcaceaø produe*, e, Ir or I egg* ln each eogonLrn¡

I

thc nunbar varylng ln ülfforent gencrer etd a slngle prtnary

thlsold develops on tbe enbrSro. 1Ëe nedu}la conslste of

lntertrsLned Sphae. lhls feui.].y ûif,ferc frm ths

Durvllleacsaa ln hsvtng apleal grorth shereas lt le dlf,frss

f.n the Du¡sl.I-Ieae6,8er îbs ftreaeese aLeo dlffers fron tho

Sargassaaeqe and ühe Systoselr&ceaG 1.:n poøsaselng hypbae

ttrroughout tbe usüulle. lho latter Ètro fan{Lies lÞsssts Ê

clngle 3-s1drð apleal cetl ttrrougbout the LLfe of t'he plantt

hrt ln tba Þþcaeeac a sLngls 3-e1ðd aPleal eall oce¡rrs mfy

at the enbryo stage and a t+-sldsrt oue 9t thg e&1lt rtage.

There 1r a rang€ of I t 2 t lr or I eggs !n the Ftrcaeeae vhsresl

I slagls egg (ereept b çgga f.n Prfi¡nq X*!F*$q) 1¡ produegû t¡r

both Cyrtoae$aeosa snû gsrglssscoeâr



21.8.

r @* &ls faally 1g eharacterlaed by hevLng

trco or nors t¡-Etðed, apl.eal cells vbleb are eltåer 1n grgtrpt

of âne on olther slde of the ron¡nô apfeal dlsc. 0n the other

bând ttre Fueac6'Êe possess a slng:.o trstdaê apfeal eeLl"

SeJ.roeoccaeêas produeo one egg uhsrsas tn tlre h¡eaeeea Lr ?t

ìr or I egg* are produced. 8y'pbae ¡,16 !ßûstty L1nfüeð near t'bo

basel perts of tt¡e pt ant of the Selrococsacoe6 üereas tJtsy

tre scettered thrmrghout tho ueüuLlary partE of, ths BLant of

tho Fuea€€âê¡ !{argfnal or *:rllLary rceeptaelea oCeur l"n t'he

Selrs'soseaceae b¡rü tho temtasl scgnents of the plent hcms

recqtacles f,n the Fucac€êcr Ainanthstlcaeeaq Esrgeasac€ts

enð CyotoceJ.racees each pr'odueerl a clngle egg erd eash

Iros'sasses a slngLe 3-s1ôe{ aplcal cell. SorLssntal Sphac

occïtrl ln the sødtrlX,a of Elggtr[&ellß, ard lbngltt¡dlnal onÊ¡ oesür

nsar the basal parte of, scnÞerg of thc SargasEaeeae ar¡tt thp

$ystoselroeeae. In ål¡egüejllf the upper st:ap-shaped 8nð

Gllehotæm¡¡ ptrt ls ferttLe and ühe læer cmp.-ahapoð part

ls sterLle. On the other band pLanüs of the garggssaeæo

and tbç tygütaolraeeeo ere radLal or bllatsîal snð t}6

conceptaeles are borna on recept*ele* s¡ on t'he th¿llu¡ eegmentl

o S3IE1Êg&Cg¡g dlffers from tlre Cylrtoaslracaae ln nor¡ùolegtcal

ehaïaeters. Baceptaclcs anü vsslclcs are axllleqf Ln ttæ Sar-

gassaeêae, uürÍ].e recepteeles ln tbo tystoselracêaa eGnclgt ot

ulttsate branches, or tlro conceptaeles n*y be se¿ttereô sr tåc
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flet scgpett "Jiot ramll r end vestelGs a:rt lateraL ln
por!.tfon or !^mersedt ln the CystoselreceEe. å t-uft of

rhlsol.ðe la groducad sn the emÞryo of ths Sargacsaets€ rhtlr
2 - lr prløa¡y rblsold¡ eccur o¡ the enbryo of ths

Gystosel,seesr

1.

3. eEñrffl¡.xr rsr. 1ç lsB soqîfrEnq

^åmsTBtÉr^qü çm#q¡ ry ,,w FscÂr.Es.

Oogonle utth b eggg oãllf+e. +.. ..r ". 2

Oo¡omt¿ utth I agg on.ly... rl. ..Ð ,Ù.. 3

2. Plants nonlltfotnr slgut' ta hollw. Ft'Tf¡slç

P}ants nalther nonllÍ.feru rrot

hollry hÈ sotiå..'r .r. ¡*. lÕ. t+

Eolðfast dlseold sfth redl¡tLng terùte proees$st¡

LeÊqy L¿teËlr atarglnal or LeteraL r Eoro

tb¿n one t+-sldd apf.eal cell, nesocbf ton

coLlsr preeenü near ühe aplcal prt of tbe

OOgOnlE... r.t .rr ... .r. .*. t.t I

Eoldfast ðl.eeold or df.vtdeð ¡ Leoves eltern¡üe

er radLeX, r oas ðlagls 3*31dd apleal cell ¡

ns nscçebtt{xt coÏLar gn the oogonlw. ,'. 6

3.
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7.

æ9.

l+. Plants pal.rnate, eoneeptacLes

scattered,r Do aplcal c€11.'. o.r 4urv,Êllep

Planüs dlehoüonousr eonceptaeles ln
rors ¡ ono slngle t+-slded apical ceLl

XlPhoqhçr&

Leafy lateraLs nargÍnal r serrat€ r veslelos

present¡ leafy laterals transfornaed lnto

receptaclee n raore th¿n one aplcaL eell 1n t'he

aplcal depressf.on. So apieal dlsc.. . r,r Eþtllpqn9rg

lneaves alternate, ætlrer vesÍcles absentt

receptacleE axlllary or margtnal.r tuo aplcal

eelLs present - one on eaeh side of a round

ap1eal dlse ln the apical depresslonrrrr 7

6. YesLcles ln concatenate serieg... I
Vesleles absent or presentt not ln
eongatenate serl,ô6... ... 9

Beceptacles cyllndrleal and tr¡berculatê.. S.giLIggggC¡¿E

Reeeptacles compressed, lanceolate or

ens!.forn or rostellate... . '..r .'.. . SSgbgtþA,L;L¡,

8. Veslclc$ on the ultlmate branehlets,

oagonla anþeddedo zonal dLsehargø

sf, 8ggt... ..r ... .Õa .e . .., gg$e¡lgt¡J¡E

YeEla1es as dÍl'atlonü on the Leavas or

branch.letsr oogonf.a noü enbddedr r¡l¡ccesel've

but not zor¡aL diseharge of eggs.. ÇI¿ünggi[&,
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11.

2â..

Ëonceptacles borne ort branch segmatg... 10

Gonceptaeles on reeeptaeleg... ,.. .e. 11

10. Hlants terete, lrregularly
branehedr segnents coßpressed, êxter-

nal,ly warted, deneely lnbrlcate,
vesLgles Fresent... . ..r ... fieabarÅa

Plants flat, segmente fLattæd n

alternate, plnnate, veslcLes aLrays

Êb$gnü... ... .¡1. ., ... ..r L2

Leaves absent, vesleles aþsent or lat-
eraL, uLttnate ranull transforred fnto
receptacl8s..... t.r ... ..:. ... Çrrrtnf¿hory¡

tneaves present, vesicles ad receptaclee

A'({llafy... .... ... ... . rc. .r. flafcagæu

L2. Pla¡rüs not dlcbotomoue , üâar the

¡lcgr flat, thlekr segnents alter-
nata, pinnat,e slnultaneous nat-

uratlon of oogoa1a.r.. ... .., êernoglpsgun

PLants dlehotmoës near the bage,

segnørte thln, mcnbranous, p]lmete,
sueeesslve naturatlon of oogonle. ütræLglffi&
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lf. $Eñ8nâL åfcousr QF lHE $og.TrEnu

ÅÛfi TBILIIN., FTCAI,Eå.

1¡rt s geEtlon deaLs aaln1y with the Southern Ausüralf.en

Fueales but a fen species of Çvstoohorq anð Dgtr$[UleÂ

oecurrÍng eLaewhere arÊ lncludedo

fn thls sectf.on r¡nder the headÍng ñspeclmene e¡a¡nlnedr

are lncluded tbe natertaL exantned by the authorr references

to Loeatlon !n ühe llteraüure and the speclnens ln otber

herbarla exenlned by Dr. H.B.S. $omersely. 'ì 1

lype referenees a$d tJPe loeaLitles have been

obtalned frorn ttrpe Êoüos ln AD or from EÊnnac3lpü of Dr'

H.B.Sq ütomersley Lglz or frOrn the orlginal lLterature r¡hera

type specleø areöserlbsd unLee¡ othenrrise stateð ln

the bxt.

(1) DPRYILI.EåCEAE OLtnanns,, 1889.

(a) Ðurry4lea Bory L826

J. Agardh lBt+B¡ 18?. Àresehsus 185h: 1l+ ( 3t+0 ) ' Deealsne

IB\O: rûO¡ l$r+t: t. 5l tBhA:330. Do Îonl l89f: zUg,

8ndllcber 18t+J: 4. Grnrber L896t 3. Herrlat 1923: ,1. KJelJ.nan

1897¿ 2?9. Kuetzing f.8tl9¡ 585,- Llndauer L95?z 69. Montegne

L}\l; lz. Faylor 19\9a: 286. skottsberg 19o7! 139. tLlüon

Lg3?r 30tl
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Qrrryf l-].F.ea Bory 1826: L92. Ârescboue L85tls 1lù

(3qCI). Bo¡y tn 9rrprrey 18281 61. Do toní t8r1: 1?3¡ X89f¡

219. Kuetzlng 18t+3: 3fO ¡ 18tr9 r ,Bl "

ñS.rqpFbTsrrs Kuetslng f.8tr3¡ 392 ¡ 18\9: 58? . J.

^å,gardh 181t8¡ 189. De tonl 189f ¡ L73i L895:. 222. KJellnaa

LB97t 2?9. Inucas 1936: 82. Llndeuer 19tf! ,6). Hay L939: 202.

ldhlttlne 1893: 38.

Hold.fast 3,arge, solld, conf.codLscold, Stlpe sub-

tereüe üo conpressed above, sLupLo ot prollferaus. Fronds

flat, tJr1ek, eorlaeaous, broadly cxpanded, dlvLded lnto rylder

or narrower segments, frnate¡ ôark broun, soLld or wlüh

lnflated medulLary alr-ehambers. Coneeptacles nunerous,

scattered on the r¡bole frond, unl.sena.l.. Pl.ant dloeelous.

Oogonla r¡rlth 4 eggs, parletal or on branched, halrs.
Bory (1826) deseribd the genus Dqryllloa wlth [.

utlJlç Bo¡? Þut thls pLant uas already known as &Åg¡lg

antarctLcus Cbanlsso (1822). fn L892 EarLot ehanged the na¡a

to D., aqtarclilca (Chanlsso) IIarf,ot. $&ottsberg (1902) nade

tho same uLstake as Bory dlð ht later ln lg21 Skottsberg

agreed wlth llarlot.
Ëuetzlng {fSL¡) establlshed Qar,ço¡trvgu+ fron Australlan

rater¡ (S" ootatonq) deesrlblng the oogonla as tetraspotêe¡

and he plaed, lt under Olaetangtaeeae altbough he bellwed Èhat
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Lt was velTF close to u¿g;LL[e¡,. The tso genera have aS.weyc

been separated oa the basls of the lnsertÍon of the oogonla

and the nanner of dlvlslons of the frond, and the eharaeter

of elther solld or ehanbêr,:d thaLll. Oogonia are paltetal

ln but those of Sa¡CApegg¡¡S. ocgur as rell

on branehed. halrs. Qogonla are parletal ln Ð¡-¡ÉLlgng

(saylorr 191þ)r but they also oceur on brancbed batrs ln

D. antaretl.ea (Eerrlot, 1923 . Naylor, 19\9b . S]EottsU€lgr

LgAÐ and D¡-å&IÍ3$L (Hooker and Ilanrey, 18tfl)' Deeal'sne (18tfl)

flgures them as exclusLveLy parletaL ln D- anterctles. It

appears that oogonfa} lnsertlon ls a varlabLe eharaeter fo¡

the separatlon of the tvo genera as stated by l{aylor (1953a}'

agarðb (1Sl{B ) and De Tonl (189t) separated s+reoil¡rcqp anô

ryrr¡rtrlLea uslng the rnanner of subdlvlslons of the frond anû thE

character cf elther sol1d or eha¡nbered thall1 es a basls for

the separatlon. In DsrujtlLæ. the f,rond ls npalnaten and tÌrs

thaLlus eha¡rbered ¡rh[le the frond ls pxnnate and the thallus

solld ln EgEcanhrggg" lho frond fs prLmarlly palnate f.n

Sarpopbveus developlng prfunary segpents narroud at thelr

bases. These further develop proJ.lferatlons ln lrregUlar

fashlon. Aloschoug (18tt+) doubted the stlpltate nature of

aegnentaagaspeelflefeatu¡erandsuggestedtbstD¡-¡eråÊgm
nlght be a f,o¡n of Ð. utill$ (. @) r for¡¡rd ln
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ÀustraLian r¡aters and. uÞ$ch lacked central, alr-d¡ambers.

Subdlvislon of the fronð appears to be a distlngulshlng

feaüure betveen D¡¡Tvl].lea and Sareooh,veus but D¡--glÅ,LgBg, 1g

an lnternediate species possesslng the broad basaL palts

(ag ln D. antaretLqê and. Ð. hewevf.), vtrleh forrn tbe rualn

portlon öf the frond and a nr¡mber of stlpltate proLlferatlons

fron ühe stlpe,rvhleh are plnnately arranged. ft appearg

that, paS.nate¡ pf.nnate and stlpttate prollferatLon cbaracters

are unsaülsfaetory for the separation of these genera as

ôlseussed by Naylor (195þ). Harvey (186¡), KJelhn (1897)t

skottsberg (LgO7, and Fritsch (l9hfbi L952) brousht the

genus Ê¡fg¡hgg¡¡É. under Þurr I 1¡es because of tbelr nlnor ard

Verieble char¿ieter dlfferencês. Ît¡e presebt autbor agrees

ulth Naylor (19tþ) thåt ühe slnllarf.ty of the oogonLal.

stnrcture and extn¡sLon of eggs nay also be consldered sat-

f.sfaetory for tbe r¡nlon of the tro genera. lhe strueture of

oogonia and extn¡sl.on of eggs of @ (!{aylor,

19\9b) r D¡*¡UILLÊ$g (!Íay],or¿ 19t34) r and S¡-.Ag&gf.gg¡B

(tühlttlng, 1893) have already been dlscusscat tn detalt by

Faylor (r949b¡ f953F) ' and whittfng (1893¡-

DUnCtttee oceurs ln the Southerl H€aispbere and

Lneluder (L) Dl aptaqeþlça, (11) D- r¡$tatorr¡4 (111) g.

sllÌono and (1v) Ð.--eg&Ê..ttipeg,.
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Dlrryt t trq$ notatorq& ls a subLittoraL alga 1¡ Àus-

üral1an uaters fron RoÞe, South Australla to Panhrla¡ l{ry
South Hales, and lasnanla vhlle D* qßtaretlea 1s lfirer
Llttoral ln l{eu zeaLand (}tæersLeyr 1959}r and ln other
$rbantaratic eountrtes (Wome¡sl,ey and &lmondsr 1958).

Skottsberg l;9A?; 191Ê) reports Ð. entsFcttagi fron ee,lrtral

ehlLe to Cape Ilorn, Fallcland fs].and.s, Kerguelen IsLand,s¡

Chattran Islands, Auckland and Cmpbell Is¡,ands.

(b) H3y, rp TIp -spEç¡Es oF DrRvIr,qFå

L. Stlpe prollfero-us, oogonla parletalr.,. D, rd.]Jqn*

Sülpe not proLlferousr oogotrla generally

on branchgð halrg¡¡r ... ... rr. .o. 2

2, Frond strongJ.y lnfleted by eentral

aLr-elu¡!bê!!...... r.r .û. ... r)- ant¡rraf-{oo

3.

Frond. not chanberd ... r.. 3

Holdfast dlseotd, frond onee or tvlee
f0rkgd,.'" ..r .'.. !r. ... ..r ...'D¡-Ehillgg¡B
Ëoldfast flbrous, frond searcely cttvld.ed D. , f,aeqesüÍi¡aF

(r D. Ha'rvsvL)

Ð. antFrcüice anü D- no$aËon¡m are descrlbd here.
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(e) Dtrsllüaq #NTAhgfIgt (Cbanrsso) Hartot
r.89â"

sotton L91f¡ L6l. r{artðt 1B9p: 1rr3a. Earvey 186?1 65rr.

Ilerrlot L923¿ 5W. Lalng Lge?z ll*A. LÍndauer fg\?r 563.
Eoore and crlbb 1gt2¡ L10û. Haylor lgrgb: zg5; Lglþs
zni 195t$r 613. oltver rgp3; W6.- skottsberg t90Z:
1[+0; lglü 2 ,? . !üomersl øy L9l9t Íffi.

" Plate ÐCX'

{pctre q&topnçttau{ C}ra¡aisss l,8pp¡ ?.
D$ryr$fuuil'1Js Bo¡T L82,6: wz. Bory ln Duprrey 1g2g: 65.
J. ågarrth t8l+8r 188. a¡eschoue 195t1¡ Lt (3r+L). â,akenasy

1889: 23. Balley and ltarvey 187t+t Ll6, Ðeeaisne lght: t. li
l8¡+â: 330' Þe tonl l8gfs zza. Hooker a¡rd frarvey l8lrf: ,zg.
Hooker 18bzl ¡r5t+. r,afne r.BBf¡ ¡oB¡ 1gg9 ¿ 66. Hontagne r.g4f:
13.

Plant thlekn corlaoeous, þrsm, turnl.ng darker on

dtìFlngrup to L5 netera long. ffsLdfast eanfcodleeold¡ up to
2i cm. Ln dlanetor. $tl.pe terete to compressed. aboye, up to
$0 em' lcng and 12.1 ew, aeross. Fræd flat, thlsk paLnate,

dtvlelod lnto nun€rans llgur.ate segnents taperlng to po!.nts,
up to l+f ø" brsad ln its nidest part, infLated by eantral
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a1r ehenbsrs. åpices of ttre segFennts llght ln colou¡

and. nerlstæatlc. So speclal vesLel'es ard receptacles'

€onceptaeleE ñüñ€roüe ¡ seattered on ttre '¡fuole fmnd ¡ tml-

s{}rual. antherldla L3 * z? l, x 5 - lo B r on tr¡f ted branebad

balrs.
SPtrIMEËS EIAHTIED:

H. Âus"-Cape Leeuvln (Hollaston¡ LL-2-!'95?t Drtft)'

NorvraLup, 7O at}es 1Jrest of, Albany (l{oore Ín Þ{oors anð crlbb'

Drlft ).
Eangaroo Island. - St¿n16ly Beaeh, Pennlngton Bay (t{omersleyt

)-z-Lgr?. Drlft).
Îê,snanf.a. - Taroona (!{oore ln Moore ar¡d Crlbb' Ðrlft) ' Port

årthur¡ Taeman PenlnsuLa (C¡lþb ln Moore a¡d Crlbb' Drift)'

ÇEoQFÂr¡EIQ4,r- Ðr$l4rFlt3Io :

¡|ræ eenüreI ehlte to cape llorn¡ off Kerguelen Island, rhs

Falklands , canpbetl rsland, å'ue.kLand Island t chathân Island ¡

a¡¡it fffir Zôaland.

4r qpt+rçtlpa has not yet been for¡nd fpufng along tJre

south Ooast of Âuetralla (tfonersleYrL959)"

!¡pe Loeat'lty and type of @ bae not bee'n

loeatecl.
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(d) DÏrqffT.r.nt pÊrÂ$)Rr&{ (I,aUtttar,ülere)

åresehorrg L95).

,Areschoug t95t+: L7 (333). I{alvey 1863: pl. 3oo, saylor

L95þ3 296. $ond.er 18BO: ,. ldo¡¡ersley and, Ednords 19St

2\?.

.Pl.ate NFKI .

îHcu$ .potatÊF¡& Lablllard.lere L806: L12r t. 258.

h¡r*rsr 1811: Lo6, t. 2h2.

I"enlnarLa ootato¡x¡ur Lenouroux 18L3: l+2. C. Agarrlh

1821 t LLI; L82h: 2$0. Hooker LB47z 416.

g¡Tcophvquq qo-te,tq#q Kuetstng 18t+3r 392i 18\9s 187;

L86or t. ?t f, 2. J, Agardh 18¡+8¡ l,?CI. De Tonl 18t1¿ L?31

1895: 222. Tlar:vey 1859b¡ 286. Llndauer L947¡ 564. Lueag

1909: lt+¡ 1936: 82. Hay 1939¡ 206. ¡thlttlae 1893: 38.

@. - "Gape Yan Dlaeantt - Iagmania

( Labtllardiere ).

S[ûg - Fl.
Plentr tough¡ leatheryr brornr turnlng darker on

drylng, up to 10 meters long. HoLdfast dlseoldr rrP to L8

Gtse ln dlameter. $tlpe solldr terete belowr eoüpresseü abovet

up to Jo cu. Iong and, 15 en. BoÍoss¡ F¡øttl fLat, dlgLtate,

np üo li0 em. broad at lts vlêest part and up to 6 rwn. tblck¡

elnplo or forked. Seglente fllatn strap-st¡aped¡ produclng
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late¡als. somettnes di.visions of fronds or segnents

dlchotonous. Latersls fLet, laneeoLate, taperlng at both
endsr shple or forked or dlehotomous. Margf.n entÍre, No

veslclasr nor air charnberg, nor speclallsed receptaeles.
concepüacles numerous, scsttered over the shole frond,n

unlsen¡al. oogonla parletal cr on the branehed halrs¡
13 - f07 F x 13 * l+O in. Antherldia on tufted branehed

balrsr 13 - 3¡+ p x tl - 10 ¡r.

ÞFFCF{E}¡F EEA¡{IilED I

,S. åus. - Robs (Wmersley¡ 2?-8-191+8. !{izanruddlnrt6-t+-tgl9).
Vf.eÈorta. - $hally Beach, Dlscovery Bay (!{uir¡ January l95O)"
Brld.gouater Bay (BeauglehôIe, âl+-?-l9lr8. tlmerslgy, AI-B-4gr3.
$lganuddiar tlr-l*-¡grg). Isvrenee Roek¡ Forü.and (Beaugrsholer

r.J-1-195h). tíarsranboo.L ($lssüuddtn, l3-t+-19t9), .â,pollo

Bay (urzanuddln ¡ ll-lr-.t g5g). polnt Boadknlght (Flzamrddln,

11J+-1959). angJ.csEa (Irilsa!$¡ddin¡ 11-ll-19tg). point Lonsdale

and Qneenscllff (Flzamddfn, 9-161959), Eslf Hoon Bayr lho
sobble* and Catf s Bayr Ph1}llp Island (Xtzauudðlnr 1o-tl-1gt9).
tJalkcn¡lLlc, Hllsonte Pronontory (pope and Bennett, lg-t-l9\g).
TaEnanlar * fhreo E¡¡mnoeks (Bennetü¡ 1fl-t-19flq'1. porù

.ârütnrr, Tasmen Penlnsul.a (crlÞb, Febmaqr lgft). svansea

(tfcnersley, Lp-1-1949 ¡.
üøs Sotrth tr{alec. - 8ü* and. panbnrla (ln Hayr 193g).
fiEofrß,å.p,FrcÅIr. 4ãglErrlljlTo$ :
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Frsrn Bobe along south aast eoast to Fanbule, l{sr south
Walss r and along the eoast of lEsmanf_s.

Dn pptetn¡uq ls a subllËtoral brosn alga gray!.ng

along üho south æstern eoast of Australla and is a eharact-
erlstie of the upper sublitto¡al vlth strong ïave aetlon.

Pí. nqt'qþqF1¡S 8rov6 only 1n .&usürallan waters r¡hereag

D- ps$#x¡sÊfpa ls an lnhebltant of subantareülc reglons.
Ðt q+t¡|trçt?cq 1s a louer 1lttoral alga but Ð. ¡¡qÈatonr¡a
ls a subüttora]. ons. the frond of e* antarqglca is very
qrch df.vfded an<l palnate rhereas Q,r sotatprr+ f.a elupl.e
sr forked or dlehotomous. rn D¡. +ntF.¡cttca, the frond la
etrongly taftated by cent¡ar alr:egaabers trut lt ts sorLü

1n D- pof,qÈolun.

(2) loauostrRaçEåE ( Grtrber) Frlrseh,
tglrt.

{a} HqnHosIBÊ (HrALteher} $e,ueshln!. 1838.
S@. cûna.

J. ågardh 1,81+8r Lg?. Bergqulst l9fgt ZZ. Cotton 1g3t!
86. Ðeeai,sne 18¡¡3: 3iI. De lont LBgL¡ l?3f LggSz Lgó.
Endlleher 1836¡ 10i lgtr3r zg. Gmber 18g6: Il, KJeJ.Lnan

189?¡ 280. xuetzl.ng l8tg¡ 186, r¡reas Lg36-. go. t{ay 193g¡ aol.
tlaylor rgí+b; 6rl. sü,va LgÍ?r z6L. flr.dæ 193?: 311.



23ã.

Hsnil-üg¡cnà Lamouru¡x el( Bory L82ts ft. Bory ln
Duprrey 1828¡ 132.

PLan8 nonlllfotra, dtchotmous or trlchotøoTrs, lnflated vtth
veslclea2 So leaves not speetal receptacLes. Coneeptacleg

trunerolrr¡ scattered on Èhe ves!.cles, P1ant dloeelous.

Oogonta wlth h eggs.

EoruosJ.¡:q wâs flrst proposeð as a seetlon of Cv$to-

sel.r* þ EndLleher (f836) and was ralsed to generlc rank þr
tr{eneshlni. (1838) as dlseussd by Stlva (L952}, It 1s a

uonotypleal genus end 1s endomle tc Australaslan r¡aters.

(¡) 4oFsqsrFÂ sÂgKsrr (?r¡rner) Ðecalsne L8l+2"

'Plate ffiII .

J. Agardh 18h8: 198. åresehoue L8í+: 13 (339)., Âskenaay

1889: 23. Deealsue l8tra: 331. De Îonl L89l¡ 187. De fonJ.

et Fortl L923¿ ?L. Geüoan 191tr¡ 2611. Earney L85lz 3L5i L85W'-

28lj 1860: pl. L355 L863: S¡mop. 66. Kuetsfne 18tr9¡ f86¡

186o: t, 32 f. L. Ialns 1885: 3Ð9; L899t &; 1900¡ 3oo;

L9273 T.¡+2. LçverÍne L94Í¡ 11. tlnd,euer Lg\?. 563¡ tgï?z 6?,

I¡¡eas 1909: 13i 1936¡ 80. Hay 19391 2t6. t{ol.let l88or 3i;18,

Hoore Lgra¿ l+8. Oltnar¡ng L9?2¡ L89. Osþorn 19118¡ 47. SlLva

L952t 26L" sond.er L852t, 56? i 18f3: fll i ].880¡ l. lÍonerel.ey

X-9t83 158*
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f,uer¡F Fonlllfoçnr s lablllarellere 1806: llllr t. 262.

&leqg hntrs+r I1¡rner 18AB: 1r t. L. lilertens 1819t

19O.

ffs$pseåra bâì\sLt C. .ûgardh 1.821¡ 6Oi 1821* 28If.

Spnl$;Êorrnta \eÌtrslå Bory !n Duprrey 1828¡ 13t1.

Sortf-l rfprnra þlllaoÈretrl Bory ln Ðupemey 1828¡ 133,

Balley and ãarvey f.8?¡+: 3.f6. flooker and. I{atvey 1845¡ 5?8.

Eonnoslra sLebefl- Ballery and Iiarvey 18?trr L55. Hooker

and Barvey 181+t t J28.

lype Loeallty'- sFovae Hollandlaor - .åusüral1a'

l¡ryo. - Ff .

HoLdfast d,lseoldr up to b çn. 1n dlameter. Stlpe

tereÈer Ep to I en. long snd 2 rm. l¡¡ dlaseter. Plonts up

to lr5 en. long and 16 - 25 w. broad , brwn, corlaceürs ,
eartllagf.nous dlchotoraously or trlehotomously or lrreguJ.a¡ly
Þranehed, $1th tnfLated segments (veslÉles) anê terets statk,
segnents up to 1o - Ll (-25) m" long and (2-) l+ - 10 (*?Í)
m. þrsf,, spherícel r ovof,d I obcmieþr cyllnðrieal. ¡ holl].or,

ctalks up to J ryr¡, long and ã rnn. broad. Conceptaeleg

nrüaerous¡ scattere,l over tte whole surface of tho segnents,

unl.smtal. ÂntherldLa 33 - 68 p r th - 26 F. ûogonla l0S -
ffipx7l-15ûI¡.
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$PEC4|F¡{S, 4Eå!f rr{rx! !

þI' .ar¡s. * Î{orth rr¡fn Peak rsland, Reeherche ArchLpelago

(X1L11s; 2CI-11*.1950). Flgure of Elght fsland ¡ Rechereha

Arehlpelago (Wttlts r 7-11-19f0)"
s'ÂÌrs. - FoLnt Dnrmnond (woraersley, r1-1-L9fl). Ff.shery

Bay (Irlsanuddln, Febnrary 19t9). $Leaford Bay (Flza¡auddln,

Febnrary Lgrg). Investigator Stralt (Davey). Sturt Bay.

Port åugusüa (wonersley, 31-12-1950)" trenley Beaeh, adelaide,
st. vineent oulf þger). lJlLlunga (sbepley, L3-lo-1gr4).
selllekrs Beach Beef (H;rle¡ 19-1-1g36). petrer oor¡e, west of
Blt¡ff , Vi.etor Harbour (I{lzanuddLn, 8-3-19t9). yfetor Harbour

($lzamu¿dinr 8-3-tgt9). Eneounter Bay (åga8. Barrlsr HaS

19t+3. Cleland. I{omersley, h-6-L9l}3). Bobe (Nigamr¡¿dlnr

L6-t*rrrrr. Ocean Coast¡ Robe (Flsanuddln¡ l6-l+-L959). tur+-

Kangaroo rsland. æ Pennlngton Bay (Ì{onerabyn ?8-l-lgtrlr and

4-1*191+8). Ânerícan BÍver (SæersLey, a¡*-l-lgtÉr and 6-1-l9tr8).
Boely Potnt (Honersleyo ztr .t-19\4 anð L8-l-lgl+B).
Yictorla. - Brúdgen¡ater Bay (tseau{eboLe, 5{.4glf . lHaaøudðln,

1r¡-r¡-1959¡. I{elson Bay (Mulr, January l9F), Larrenee Bock¡

Portland Bay (Deauglehole¡ L3-1-19t1+). Portl.and (I1ale, August

19t{¡}}. Port Fairy (uulr¡ Januarxr Lgrot Fear Polnt Roadlortght

(Ðavls, l.2-L)i6, Nlzarr¡ddln, 11-\*lglg). Sreonset lff, (illzan-
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ì¡ddln, 7-þ19 59;..

îamaala. e lhree Br¡nrnoeks (Bennett r 17-1-L95tr). sandy

Cape (Bennott¡ Lf-!-195b). Cape Sorrell (Bennett, [r2-],9rr).

Taroona, IfobarÈ (tíemersley¡ LJ-L-1919).

[en South l{ales, É &len, Bermagul¡ lake l],lawarat Botany

Bayr Bondl, Long Bayr Sydney¡ Lake Hacquårlo, Forster and Port'

!{aequarie (ln May, 1939}.

ÇEoGEjiPH lctr"4- D I SIB IBûT IOS r

Frm Recherehe Arehlpelago, W. Âus. ¡ eround soutJr east esast

to Port Haequarle¡ Ner South i{alesr ard afong the eoast of

Sasnanla; Lord Hore Island, $orfolk Island, the Kerradee

IsLands 1 Chathan Is3.ands and I{w Eealand.

hrens Lfinnrltrfo¡4ki Lablllardlere (1806) fs predatd þ
F. nonlllforrnfs Esper (1801+) f -
(f*) sp. nog.. Aceo¡dlng to the Parls Gode årt 6tr (2) E
g{¡Rr$forml$ f,ablllardlere muet be reJeeted as tl,Legltlnate and

ühe nert earl.lest legiÈlnate nane F-, þs,ïtkslt .$rrrrer t8O8 f¡
ad,opted,

Fcur cllfføreat fonss of SO¡gOg;üg ( f' labl].lard,lerl
(Boqf) Ilarvey; f. q;lebeFt (Boqy) Ilarveyi f. slacllts ãarvry

and. f. prBtla Sonder' have been reeognlseð bF authols, lhese

fomg are the result of loeal causes (depth of water or €üEposutn
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to opæ sêa or sheltared ln bays or harbourg). Inüermed-

latsbetrreen these foms are also founü" flanrey (1860)

comblnes fon¡ f,ome under one speeles, }foore (L950)

deserlbed e rlooso-ilyingn fonn ltoræoå;lra bantrgfJL ecad

¡JtÞÊ¡g. from Fleton r Fev Zeeland ¡ rrlthout a holdfast.
lbese forus are dlstinct fron eaeh otber and are ysrttt

reeognlslng as foras.

flâ\¡ ¡Ff\ ryrtrl¡ Þflçllrc ltF E[¡ÊiÞl¡ifì(!rr)À ?rÂrrt¡'c!??

1.

3.

Plants free floatlng ulthouü bold.f,ast..

Plants attaebed to roehs hry aeans of
dlgcold hold.fast... r.. r.. ... ...
2. F1anÈE robust, vesleles ovotd., f.

Planüs slender, vesieleE not

ûvofd... o.... ... r.. r.. ..+

PLants fastlglaten veslcles obconlc ...
Flanüs not fastlglaten vesleles not
ObgOnJ.Ca.. ... ,,. .. r r r. .. r .. r
lf. PlantcystT slender, veslcle taperfng

at gaCh end..r.. rrr ..r o.r ,... f.

Ptlants not, very slender, vesleleu

sphort'eel...* . .r. .r. .r. ir. f.

f. l1.Þ,era

2

]-ablllerdl.erL

3

f. sl,ebeFl-

SFactl4U

¡*

qqüüq
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f't!þg¡3 trfoore LgrA,
.Moove tgfo:&g¡

#. PLants mgslve not attaehed ln any rayt

uariy branches fræ vesleles r vegetatlve nnrltfplteatlon.

fio parts float ln seasatet.

thls foru has been reported frm Flcton, Sev Zealanð'

?.. t. 1 ¡:btJ 1 nl.rl;l¡¡r.*, (nory ) fiarvey 1860.

Xarvey 186O¡ pl. 135. Uøersley 1950: 1.58.

EonlJJ,fq¡nra rqbrrlaTd{qfrL Bory 1828¡ 133

ãp+nostJneLÞ,¡JJardiqrÅå Montagne LBb5: 62. J. Àgalrth

18118: L9g. De ront 189f: 188. Kr¡etalng 18\9: 586¡ 1860:

t. 3r f. 2. Sonder 1852¡ 667,

Plants up to L6 cB: long. dl-t¡tchotornous ulth narrov

arTitçi. lterlcles ovof.6, Iâ nn. long and LO rrm" broadr roundeü

at each end.. Plants occur ln tleep vaüer.

f, sleberi (Bory) Earvey 186CI.3.

Earvey 186O: PL, 13t. wæsrsl.ey L9582 L5B.

Þtpnlll¡forFrtq slçbgf* Bory 1828: L3\. å. Blchsrd

183b: 139.

&orsrçsrr$ çlebo4å Ðecalsne L8l¡e: lJ0. J. Åganlh 18t¡81

199. De lonl L89t3 L89. EndLleher 181+lr 30..

Eonnoslra obconlca Kuetzlng 18b9¡ 5861 L86o: t. 92 f. 1.

Pl"ants up to âO cm. longr dlchotæousr fastlglater veslcles

obeoniE, up to I nm. Long and ó rmt. broad, grovtng on exposed,

tldal rocks or ln snall rock pools exposed to s€ar
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¡+, f. sraclllg (Kg.) Hervey 1860.

De loni 1895: L87. Harvey 1850¡ Pl,. 135.

lfomerELey 1950: 1f8.

HoTSpslTÊ sracåU,i¡ Kuetzine 18\9 z 186. Sond.er

LBlã¿ 668,

lesr.eles firslfomr taperlng at each end r up to 3

ffit. long and 2 mo. broad. Oroulng on exposed tldal ¡ocks

or ln rock pools exposed to sea.

l. f' Ê¡alLa $ond,e¡ LBlã.

De lonl L89lz 189. Kuetglng 1860: t' t+t f. 2n

sonder L}rzz 66?, So¡¡ersLey 19fo: 158.

Plants shorü up to 6 cm. long" Yesleles spberlcat;

2 -79. broad.

(3) sEIRocgÇSSCEå,g fa¡n. nov,.

(a) .

l. Leeves serrate¡ marglnalr vesleles merglnalr

eonceptacle¡ on leafy laüerals. r.... PbylloÊI¡o¡a

Iresves entlre, alternate¡ vesieles absent.

Secepüacleg axlLlary or marglnêl.... 2

2. Receptecles cylLndrLeê1r tuberenrlate gg;tlgegggl¡g

Seceptaeleg cmpressed r Lanceolate or

æslfom sr rostelLat€. ... ... eU¡gfrbg;tl¿
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(b) 8$I¡IÉ¡TP$BÂ. 0. ågar¿lr t839. *i

C* Àgprdh 1839: 3¡.1. J. Agardh LBIE¡ 212, Dacalsne 181+2:

331. De Tont 1891¡ r?tr; 189tr L81. EndLleher 18Ir3:

3â. Gnrber L8962 Ll. XJeIL¡nan L8g7r 282. Euetsing LBtl3¡

3f3; r8\9: 592. Lueas 1936: 77. ¡ray L939t 2a5.

sci'nf¿t 1938t 225. TrLden 193?¡ 328"

fioldfest a conleaL dlse. Tbal.Lqs esmpress€d; d'ls-

tlchous r alternate ard plnnate. Arls and branehss frlngeð

nitb marglnaL leafy leteralg¡ clLlary proeessês¡ vesLcLes

and leaf-LXke reeepüaeLes' Coneeptacles numerlrr¡¡ and

eeatüered. ?lant dloeclous. Oogonrla wlth one egg on1y"

Ebgt¡.ggng¡E rcas establlshed as a gem¡s bf Ç' .lgat€h

ln L839 ad he deserlbed three specles, 1.€. ?, eoqo¡a.,

4. nenz,lFF.tt, and F.¡-,,gbâSå,åE^g.L., ^Aresehoug (1876) trans-

ferred P- manq{ ac{ { and P.*-f&ÊEléEgjL to a neï genu¡ EgIggJlB.

t*tûeh gro$a on the tleste¡n soast of !{ortb ånerlea and the

Atl.antle ocean. P.a-gegg¡lå renslns ttre onLy specles ln

tbe genus.

(e) w (ts¡tttanülerÈ)

C. tgardh 1839.

C. .ügardh L839: 111. J. Ågardh 18t+8c 253. Balley and

Eanrey 18?lr¡ Llr. Decalsne L8h?r 33t . Ðe lonl t 891:

l?+¡ 1895: L8L¡ f.896: 230. De lonl et Fortl 19233 7Ð.
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taqber, 1896: Ll. Barvsy t85l¿ Af.lr; t8fgb:a83; Lg6Or

pL" 153; 1863: Syhop. 36. $ooker erd ltr¿rvny lgtrt¡ iä¡r;
LBI+?r tü3. Kuetstng 18t13: 3l3i lS\g t 5gZ5 tg6CIr t. 24,
fi 1. KJeLI¡¡a l8g7¡ ?Bz. Istng tgaTa ll+2. &ørerfng lg¡+6¡

2lB. r*reae 1936¡ 77" wy 19gl ær. ol.tnanng lggg¡ 6¡+.

$oadsr 1852: 67tt 1S532 fL2. svedetlus 1g11¡ 1go. 8111-
Íans 19233 639.

Plata XlN,ffI.

Fqqpe sæo$rp Labü.Lsrdlerç 18û6¡ l1A, !{ertæ¡
18193 tBB. &rucr l8t1t lþr tn tg.

HgqrçcrztÅff. F#qfrl C" .tgardb l8?1: ¡+9. A. ntchatrÛ

183t+¡ ttlz.

{ype f.,oce11ty.* tÇape van D1æ6¡tt * fa*nantr
t Isblllar{lere ) .

Íïr¡rc. - FI,
toklfast nasslve, eæpoøed of a Large arubor of

robnrat, *lnplo, cloaoly fabrleating proeosses¡ radiatlng
f,ræ a eentral. eoncaye dlsc (up to 25 w" tn dl.anater) frn
übe nldð.Le of rrhiüh denrerops a slrrgl,a ârlr. stlpe teretr nB

ü$ 7 cn. rong ad 12 mn. broad. planb uÞ to g aoter¡ l ng¡
pfnmüoJ.y branEbad. Âxis ad bngneh axe¡ ltgglater ïrp to
ti w' uidcn cæpressed, songtrhat tbr,eksr ta tbe ulddLao

ðæc*jly e¡ouclod wlth uarglnal leavøs, togcther rlth EæLI
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eLLLanf Froc€s3eg vt¡leb nay deneLop lnto leafy Laüorals anå

veglel,ee. Axf.s eaooth sl¡en young. Leafy leterals up to

22 @. loag and f m. broadr Fetlölate¡ larrccolate¡ teperl.ng

aü eaeh Grrd r sorrate or Bo¡e or less enÊLre. Young leefy

laterals sLekle-ehapedl entlre¡ ap€r acute or dlvlded.

Veslcles elllptlea1r EF to 25 m. Long and 18 m. blotdl
podleelLete r nueronate, sr bearlng a ternlnal læflet rùleh

ts up to lf. em. long and f m. brood. êoneeptaclea nt&erffitt

scattered on tbe ferttle teafy laterels (roeoptaeiles).

HoeeptecLes shorter and broeder tban the vegetaülve Leaves,

up to 19 en. long and 7 m. broâd. tntherldla (26 * \7 p
{ 8 - 13 F), bornc on brancbed. halrs. Oogonrla (132 ti*2?ï þ
t 7"8 - L8O rrl r borne direetly sn fhe m.¿l of tt¡o cørceptaele.

SPECIHEffi$ EIIËTEED¡

Kangsroo IslÊnil .* Fennl-llgton Bay (HæersJ.ey¡ 26*L*J.9l6.

Drlft).
S. Âur. -Þ Eneannter Bay (HarrLs, Drlft). Bobs (Høsrgl€yr

30-8-19\9 ard 19-8-L957). 31¡oLl Baf {la Sonüer, 1852}.

l!.ctoriai * Brldg*atcr Bay (Bemglsholc , l44gþ en¿

2l¡-$-19þ ) n Capo sel-son ( Føpc anã Bænott, rlj-8-l!\g ).
I¿r¡srce Boe,k¡r Portland Be¡ (seangl.elrolcn 13-1*X9*),

Forttanð (Uutr, åprÍl 19lf). Halkersllle (Þeuncüt ¿rnü Popel
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1p-f-1949¡. Hl!.son'rig Pronontory (xn sonder, 1813)r

ta¡naníû. - ürrrle Rlver Houth (wæersley, 28-1-19hg ).
Lûr Head¡ Horth lasnarila (Perrf.n, Auguot 191+B)" George-

torm (e¡nn, ln flooker and Harney¡ l8t+7 ). lh¡ee Hanruoeke

(Bemettr 19*1-1954)" Hunter Island (Bmeüt¡ 1l+-1*195b).

$aaåy Capo (Benneütr 1!-1-195ÀÈ), SLoop Rocko (Benneüt,

8-2-L955). Bnrny Island (Høersley, 15-1-19\9). t{lsconsry

Bay (smersley r 15*1-19\9 ). Blcheno (Bennett , 6-2-Lgll).
$an Sa¡th Haloc¡ * Pa¡¡h¡la, Batæan Bay anô l{orra (fn

Hayr 19P). Long Reef (t*mersley¡ 1p-3-19ç¡. Port HaeElng,

Botany Bayr Bondl, ffiney¡ lfoy Woyr Harkesbury ñlver,
f,afe H*cquarle, ileurcastlen Port Stepbens, t{anning Rlver anð

Port &faeguarle (ln Uayr 1939).

Fræ Pennlngton Bay, Kangaroo Island and Ensounter Bay,

$outb.åusüral1a arotrnd tho sq¡th-east coast Èo Port !{eeqgarle

l{ey $ouüh HaLes" Lãing (L?Z?I durbts tbc ocEur¡enee of,

Slplloepo4r- gonç6e. f,n l{sr ãeelaüd, etr though it h¿s been

reportd by Eookar and f{ervey (fgt+t}, Slnae tben lt hac noü

bean eolleetd ln !{or Zealand,r and tlndauor (tgb|f Lgf1t does

not lncLuûe lt l,n hls llst of Sãr ãealand algeo.
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(û) $rrñoÊo#cg$ Grgvttte 1830.

J. ågnrrüb 18tr8: 260, Ðecal,sne l8lre¡ 331. Ðe lanl 1891¡

f7h¡ f8gf: l3l. Endllcher, 1836¡ l0; r.gh3: 33.

Grevlllc L830: S¡nao¡r. 3tl. ümber 1896¡ Lg. ßJell¡l¡n

189?s 281. Lueas L936r 68. Þlontegne 18¡+21 11; 1B¡*5¡

81. $chldt 1938! 226. $vedellus 19LL: 180.

Holdfasü dleeold, PLan$ flat, dlstlchousr alternste¡
produelng a flat rlbbed aî{ s and bmncheg anð leafy letera"Ls.

Leaf} laÈeral-r Ll¡earl flat, acoctate, eortlro ard faleaÈo.

Fo vesleles. BæeptacJ.ss cyLLnürleal , to ta¡nrLose, fn the

sæíl¡ of tbe latersls. Plant monoeolous. ConeeptaeLsr

un1¡exuel or btsæual . Oogonla rdth one egg or,ly,

€rovllle (183O¡ åttahllsbed tvo geaera, E¡f¡ænCng¿
and ËCJ¡lgtb&ltg.¡ dlfferlng ln t]re stn¡ctr¡re of the

receptaclos. ås there ls greet norphologleal resaüblanca

botreen the ülco E€nera, Hontegne (18tr2i 18t*5) and, Kuetllng
(1S\9) lneluûed tlrem ln the saae g6nus esnslderlng th¿t the

receptaclo dlfference uas not a cbaraeter of generle

tnportance. J. .lganclh (18]$), Ðo tsnl (].Sgf) and Bawey

tf858)n hovwer consÍdered that ühås dlffarenee i¡ reeeptaclo

atnrcture is of euf,flef.snt luportance to Juettf! pleelng thsn

la separate genera. rn eddltLon to übe reseptaele ehar¿ets¡
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tlrero ers tlro other mlnor drfferences bet¡resn the tso
gensre, (1) govtoËhsllå oln¡dss en lunanøe quantlty of,

sl.lqtr mreus vben stceped ln fresh r*ater¡ thfs does not
hap¡en Ln Se;L¡oqocc¡Iq aø reported by llarvey (¡.BtB),
(ü) flattend parts of the axls of figå¡SgûûS¡¡¡. aro

eactetr ybtûè tbey J;".#"tn $n¡nÊornh¡rrJ.e, @
Seytqth¡r{a ls a genus of, ttre ¡sutb.ryest ooast of Âustral.re
(frm Fbrt 811.1ot, south åusüralta¡ to gottnest reland¡
Hogt€!ß ånstratta)r ad, $q;fsecor.ç+fl æer¡rs on the souilr_
esst coest of .tustralf.a (fæa Flahery Berr port Llnaorn,
sout*¡ åustralla to cape patersen along the north eoast of
TesnånÍa). spftothalla and sql,FoqoFpua are bera eonsider€d

ss øeparete goa€ra, ¡lnee tbs reeeptaeles dlffer in fom go

narkdLy" îhsre ls m3.y one spçoter åf sq{rof.oqçuÊ¡ l.rr
fl- axill¡r*q¡ based on FupH¡r +xlllerls Br Brorn sx Turner.

(s) flIrtBnçrpCÉtF,åãILr&rÊ (Br Brs$r er lbrner)
Grevl1le 1830,

J. Âganlh t8l¡8¡ 260. Ðecalsnc 18lr2r 331. De loal lgglt
f?h; LB95z 131¡ 1896: g?g. De Toni et Fôrtl 1923:

67, orevf.llo 183or s¡Ê:op. jt+. Gnrbar 1896¡ ll. Eaney
18f8¡ pl. b¡ 18lgt: e$g 1863: $ynop. 3?. nooher and

8a:rvaf 18tr?¡ tr13. KJell.aan 18g?¡ ABr. I¡reas lg0g! LZ¡
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fg3ó¡ 68. Snith L893: 32. $onder 1Bf3¡ f'LZ. Svodaltus

191.t: 181 . fforaeraley f.9f0; L5g.

PÍ.årE mrv.
Fþ.que extALqFÊF R. Brous s hr¡ner l8ll: 28 ¡ ü, l\6.
frTFtEsslrÊ-,qñl¡J.rÊrlq O. Âgerdh t8ä.: 80; t82rr¡ Ag1.

Bprr&¿gh¡l rn ,nxÊ,Ltaprn Kuetatng t8\gr f93; tg60¡
t. 26, î- 1.

lfpe I¡oeal'ltyr * Port Ðal.ryrnpl"e¡ Sotth Taessn!.¿

(8, Brorm).

$4rc. - K,

Holdf,ast emico-dlccoLd, up to 6 rnr. asrors, erosexy

fuebrleetd utth brenched¡ sinple terete processss, rhû,L¡,us

t¡p to 2 netroE long¡ flextroî¡s! coriacsous ard darh brorn,

.ûxf¡ flat¡ llnearrhdlluttnotl.y rlþb6dl, dtstlebansly and

alterr¡ateþ braaehsd,. Branehas flat¡ flExws¡ plnrnte,
up tÐ f0 cm" long ad up to tr rm. þtr.rg¿fl. I¿trra!.g {leeva¡¡ )

up to 1? sns- lông and up to l0 mm- bread, dÍrtÍ.cbmre,

altarrnaüe, lf.near, flst, faLcate, æoetate, entl.re
(ooc¿stona1Ly one or tro testh) ad apcx acute os obtuse

eæetfsee furcaüs. Beeeptaeleg ln the axLlg of, the Laterü.c ¡

up to $ ræ, long anð np too.? næ. broed¡ eyllnürlEal to
to¡¡r¡lossr slnpl€ ot branchsdn pedf.cellate erd aptenlsts.
Plant sonosctouÊ. So*ceptaeles unls€ßraL or blearue¡..
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RseeptaeLer generally Eono€clous h¡t ocaaslonaLïy dLoesloltsr

Ânthsrldta (21+ - llCI p r &- fb p) on branchd halrs. 0ogonia

(9O * Y?, F x 6O - lf0 t¡) on thc ral.].s Ef tho coneeptcelr*,

Ealrr ln eoneeptaclea simple and son1LLf,om.

SPECIHEffiS E[.å$TEEÍ}¡

S. åü¡r * Fl¡hcry Bay (Elranuddlnr 17*2-il9l?r, Slsfsrd
Iay (fltaaøudðtn, 16-2-1959). Î{anna (fl12s,¡ruitdln, tt-2*1959¡.

Imestlgator $tralt (Darey, ln Relnbotdr 1899). &cowtter

Bay (uarrl.¡r !day, 19tl3t Cl€lard 1939t !{acILl.nr llæ€tr*lcÏr
l$-6*19¡+3). vletor Harbu¡ (Wanerglega, tr"-6-t 9b3 and f-tg-tptl8).
Port E[Ilot ($tra¡nddlnr l-Lo*1953]. Bobe (tlæeralryr

18-8-19t?). StLntsy Bayr ñore Crclna (Hçeraleyr 19*li-'19t7).

Eangaroo Isl'anû. * ldlddla Blver (l{æersl€yr 8-1-19l¡6),

Pænlngton Bay (Huaersley, 2i'7*79450 J-6-I9l+? ad
t¡*1-19tr8) ¡ cape wlllerghby {$æsr¡].ery, 16-1.-tr9$ó}.

Ylctorl,¿. Ër Portland Bay (Sa3.e, åugu*t 19¿ùb. Beeugl,ahole¡

Ll-5-L9\9 :; { $-lÃ9tl" !{ulr, Jen'nery 1950}, fmr Polnt

Boadkntgbt tttæeæley, 31-12-19¡+é" ¿¡6 $-$-1953). €apc

Paüer¡on {¡r sou¿ôr 1853}.

lasæanf¿r * Bæbay 8ock, lanar kaÈ (tlæers1ey, ä.l-L49{f.).

Lw He{rd (Fcrrlnr &¡gutt 19h8}. Goorgetovn ((hnnr tn
Earvey, L8r9. De TonL et Fortl). I*tmbe 8ay (Ðo lml ot

Forti. ).
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Ç80€4å,PsrÊ$t ÐIsffi#fitÎLoÄ.:

Frúrû flshery Bay r $outh Åustralle along tha E$rtib cæat to

caps Fatereon¡ Yletorfa anê along tbe north Eoagt of

Tacnarila.

FLentc of Selroeoecqia qF4lJ'qfis r from wegt of Roba

to FLshery Bqy¡ lføst o¡ Port Llncoln and {angaroo Islandr

are sLender vf.th llnear, nallsr Leaves r EP tO I ssn' long

anð I m. þrood r¡hLle those fræ Rob eastTarüs ts Tagaanle

possGss vldel leaves r uP to 1o w- broad wlth a ðlgtlnct

nfå]rfb fn the uppsr pertr of tho arle and branches' lheee

tuo forus appÊar to bø Seograpürlc¿l vartatlona æly'

(f) scYrçqHÂÊr.fi Grevalls x83o

J* ågardh. 18¡r8s Ílfi. Doealrr¡s 1êIrâ¡ 33L' Dc Íonl X891!

r?bi LwSt 132, Endlfehar 1836r XO¡ 18b3¡ 33. OlwtLLe

L8!Ðr S¡mo¡r. 3l+, êr.ttber 1896¡ t9. Ë,Jhl3na¡r 1897t 281.

Kustsfne r'8491 frZ, r*¡ceg 19äól 69' Hontagre r8l+21 11;

L8L5: 8t.
Holdfast dlseold r¡lth brenehod proeest€s. lhelllrs

flat, eorlaceoua¡ dlatlct¡sus an(l plnn*te. Itrf,Y l¡t'eraL¡

l|near, laneeolate¡ fl¡.lcato¡ geo$üsüe anð entlre" Ho

vsslele¡' Beceptaeles supla*Êxlll'ar¡¡ n uargÍn¿l ¡ llnear ¡
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ffitffü ¡Nl i rsüt$,I*ù*, gmqrtd,g ffiwffi¡ wûm*l
sü W,t#l,+ gr6üF*æXæ mt*m*t sr btsæ,Ë+ fltæt
wisn*. Weil"* YtGh trÐ rtg ËGl!r"

Ëln *gæl,s brr* brffi¡ ttrrusr*,H mdæ ügþ*üillþe
Sr,.1¡ffin$t4l sæt*tm? hr{ bre ämË*rrd to tf+,tdi¿ffin
sbtt*Hsr tnå *nff,+f#I.1+f4ll¡ffi,* Ëættür"frß u gr$,mm,
sf tùr twfËütr ffi ã+ *ffr$h æ @
btüI*t äü,rü ffi grruË wff grffimh P*ü1. Ð J*
å*FåÞ rH &*tst4 riËsrctt?rl,F* ület* (lry$ üærl,H
*,r,,,qìffi*- fgü &*ñ l*mi!, ül,*f,it m tär *f.mr fa*ç gû

Ël læ¡l-

{ir.,.dmfiFFÊFffir So.¡ffitflomq¡n rnt Sr,*l#¡¡rq ¡Iif,f*s
It *f** ät ftru qü th ræejt**l* ht th# Gät*rsËsË çrer
æã¡ {Ëæ l¡¡ th ffi HI d r Sn*lrr¡n. &*re¡ t¡åffi}
*trtreþnt ffiå fs*&r¡r arryffrû rrFffi t* drpt& oü te *tæ
tñ tùt* t* sr*s srsrxr xr,¡ær fërkt *sc aot æ'r& lcðogr
airåff Güü ** çaãrüt**

{*} ffi#rHfffiT#åffiçrmfÅ {1m} ffii"¡l
LAF*

Í" *t*r*h t*Ër *,Sr ffilæ* trffi* S*[* sû ffi SW¡'il

r,?& lsgfr L3Ëi trwi ÊF, sr rilå s ;#*ü, fæ$ #1.



elg'

SrsvlLlc 1B3o: Synop. 3l+' Gnrbsr tB96: LÍ. ñawe,y f85b¡

'lt+; 
l8tgr pt, gi t 8t9bs a83t 1863: s¡rnop. 3\..

Kjel't¡an LB9?z 285. Kuetslng 18\9 3 ,92; 1860r t' 25 '
?, 3. I*reae 1909t 12; 1936t 69. $aylor fg\9es t3t.
sond,cr 18\6¡ L66. $æerslef Xgfo¡ 73.

PI,ETE X)fff .

4rEru Ê,çf,glìF,Ffinr¡ îurner 181t r 22 ¡ t. ll*3.

C. ågardh 189.¡ 8O; 182t+¡ ?$2'

J. ågardh 181*8: 219"' Ëuet¡lnß

18\9: f93; 1860¡ t. alt f* 2.

8ËfS,qfrh¡a].tî flrmgp4op,RfnÊ Kuetzl.ng fB6O¡ t 250 f . 1.

St¡'tptË¿AlJ,n iþ¡fcqw p. r1¡ürocarpa. nsfiS. 1'851+:

f¡¡+; 186!r $¡mop' 3L*

t}pc Loeallt'yr r Ë:[sg George Solr¡xå, H. Âtts.

(uenslss).

Ilrpa' - f3

t diecold, upüo 2 cu. o€rotsr trl'th rlgldr

curr¡ed¡ terete prÐcrissgs. FlanÈ up to gO eo. Longr uitb

linear¡ ftat¡ alte¡n¡teIy dlsÈLchærsly brancbsal segEentt.

åxås flLat,, tllghtly tbfcrkend ln thc rntüê.ler slt"burt sldrlb

anê up to 6 m. broed. Brsnebes up to 60 cm. long anö up to

f æ* bro*å, alt*rnaten subflærcnrr anô flat' Leefy



afu.

l.¡terale flat¡ llnear¡ elt*rnatet eeostater entlre
(rsrsly 1 or 2 tcoth) faleaüer aplees eLther aenüe or

f,urcete upto 2l cs. long anû up üo 7 m. br.oad. Haturo

reeepüaclet cæronly J , ,: " ( - Ð *.) long and up to tr nm.

broaAr siËuateü along ttra nargin of tho a¡lsr snd. ln a

suprra,-axllLary posltlonr pedlceLJ.aten flatr fron ovat6-

aar¡nlnate to llnear - lanceolate, a¡llces aer¡üe ar¡Cl gtcrlle,

Pl,ant noroeelouÊ. Ëonreepteçles on both sutfaeesr tætgægL

sr bL*omuL. lntherldia ( 2l+ - lrÊ p r I - 1¡+ ¡rlr oüt

þrerchd, f¡elrs* 0ogonia 16? - ??6 fi x 6O * 1fo p. Der:aphyses

Ln oogonfal concaptacles slnpLe and ænllLforu.

ñI#cïlÍtF{-E[A¡*P{qP t

l, åu¡r .* Eottacst Islatrü (flawey, f85lå)r Hlôdl*tor

Bay (Ilarey, 1858). !Íaüeluantc Bay (Royce, g*f-1plrf). Polht

DrEntreeastrsaux ($t¡ltttr 20-3-19h6Ð. Etng Goorge sound

(Ila:re¡r, 1S5b). Gapo R:lehe (Ëarvey, 1.85S). Ptggra sf,

B:Lght lsland,n Beeherebe Lreh!.pølago (tlæersleyn f-1L-I951).

s, åü¡, - Ëast of, Eræ,X¡ (rætrrlef¡ 3-e-Igfl+)* E8ûð of t'ha

Grxt åustml'f.an Blgtrt (Sæeraley, t¡-g-19flr). Potnt Slnctalr

{Hworrlay, âS-1-19f\ anü 8-?-L9fh}. G1era Bayr Pensng

(Ê;hsÞers r HaI 18\9 ). Yæus Bay (sæarsley¡ l'ã'Z'Lgl¡q.)

SlÈory hy âåd $Loaforü Bsy (lrf¡amdålnç FebnrarV 1959)r



?lL.

Ëlllgton (lmar¡ley¡ 1J-1-19f1+r l{1.aanuådf.n, ?l-2-a959X.

Stæhousen Yorke Psnlnsule (Wweral.ey, gJ¡-ttf0). Ylotor

üarbour (Sæersley¡ 1f-10-191+8). Psrt Blllot (Hlza¡ffiðeltnt

2f-tg*19t8 ), &nsü¡ntcr Ecy ( 0Lolaffi , tanuary 1,928. Sa¡ria ¡

Hsy 1943).

Xangaroo Islanrtr c sestotlc Btver (Cn¡lcksbs*, ?tr*1-19b5)"

Ylvonne Bay (Uøer*l"ey¡ ÞacemÞer L9¡+f, Jenuary 19\8 sad

January 19\9). Pennlngton Bay (Wæer¡Lryr 12tb- and 17fh.

Januar? 19Ì+ltr Ltth Jarnary tgl$r ltrtb. a¡rð 2&d. Jemnry

tghg).

FeQFaÅFErc¡4 P I srRIBIråIS4 I

Frm Rottnest Is1anð, tf. Aus. aloneþa sostJr coast to Port

E}ltot' S. åus., tDð along tbe coast of Kan8Broo Islagl.
( t+) Fug¿enqE Docai.snc,l8l+2'

(r) drPqqAFoRÀ l{ântagp€ 181+2

De lsnÍ 1891c 1.?3i 1895s 213. Enitllcber 18113¡ ?9. on¡bar

1896: 19. ËJelluan L897¡ 2Bl. LuEag 1936¡ &1. Hontagne

1Bk2: 121 18tr5¡ 19. $vsôslfus 191L¡ LW. llldaa 193?t 322.

hldfast dlgeold. Frod, flet and dlchotæoug' fio

vesicles. Csr¡eeptacles on üermlnal sognents of tbe frondlr

unf,gsnret. Plant sonoecLolls¡ OogonLa r¡lth b eggs" Ilyph¿e

present tn tl¡e noff¡l.l¡'



2r2.

Hætagne (f8tr2) establlsheit ål¡hglbeEe as a genus

bassd on @ l,ablllsrdlere and nan€d Xt.. Ir
Þf¡¡e¡df.eÉl¡ whlch 1¡ Llleglt!.nate¡ beoguse l{ontagnc dld

not adopt the earllest Lêgltimte spectflc eplühet. Xtel.l¡a¡l

(1897) ¡¡ag the flrst to use the correcü coubf.neü1on of f.
qLaüêSÊ end be ereôlted f.t to I'fontagne. A second spocÍer

@r Ís based ør B. Brosn

e* Tur:ner. Xamey (fa55s) uag the flrst üo use tha eorrect

emblnatXon f,- ,ohçEllqon\nIlp (R. Brom ex *¡rner) rshlch hs

aredfteð to !{ontaSntr

tb) xw qg rmç,j¡4g:IqÊ,

1. Receptaeles l,lglrlater üÞ to fó cn. longr

€oneeptaeles tn l+ or nors longLtr¡dlml

3O5Sr'r .t.¡ t.. t.r. ... .t. ..t l. gladt+rte

SecepüssLEs narrgs llneer up to 15 em. lon8r

eoncoptacls 1n 1*3 LongltudLnal rs¡rs

(rarely lrrggrrtal) ôr. r.. 'rr ¡aÒ T. ehqlrdrpohrll*a

Helne 1932!

füðen L937t

(c) W {Isblllardlerç)
l{ontagns ex KJellnan L89?.

5l?. KJel'lraan LB97; 28L. taing tg27t 1t12"

322. sLlva Lg59t 6l+.

PI,ÂTE ffiTT.



ât3.

4+gfiu¡_¡il.+ûLaþlt trsbillarðf.sre 1806¡ Lllr t, 216.

C. figardh 1B2t: 97i 1821+: ?n, Lamourar¡ 18L3r 3S.

$rrner 1BI9: ¡.CI2, t" 2lt0.

ffilßllrqbì¡|,¡r gled,ieta r¡rotstne f8\ge fr?l 186O: t. ?.

Hl¡ÊqÉ,lr¡F srÊ4tqùnf, J. lgardh I8t+8¡ pt2. Batlcy ¡æct

Haæey 187hr Ll6. H¿rvsy 1859¡ Dl. 51, fAe3r Ê¡mop. 63.

lllü#FhgEa Þttlp¡vf,lsrtl tentasne 18b*¡ 1?; x8bfr

19* B¡rtæ 1893¡ 35. Ða lonl 189L¡ t?3¡, 18g5: eÍ.1,

Ecrvey L$llt ZLïç 18fg¡¡ Z8l* Ea*ray a¡d Hûo&or tBbT¡

1?6. frooher enü Harrry 18¡*f: 528; 18t*?¡ l*ll. ßuetelag

1ffi8¡ t. 7 t t, L. tr,ttaar 1g36s 81. sondcr X851âl 66g.

Sveileillus 19LL¡ ].81.

gype Lccaltty. æ üeape van ELænñ r taema¡r1a

(ËaH.il.ardt1ere ),
lTrIn. * H[,

trolèfa¡t dlacsld. 8tlpo subterete. Hlantp up ts 73

cc, long. SegueaÈr Ep to I 'qm. brÐadr flatl llnear dlebet-
wfirs ¡ oeostaüs anê cartÍtrlgtnous* Dlehotæy regular aud

¡¡lLe rEnnded. îerulnel segnents elongat* anü braueheür

ligul¡ta (ghs¡ü a¡d. gtnpLe rhen yormg) up to 16 çn. ton6 anÄ

ap to tO un' braed. Elant noËôeeioug, Concsptûcles ln l+ ol
&rs lsngltt¡düral rtrr, unlernal, æle orer tn slnglê asts

tmarûs the perl.phery. årrtbcridL* oa Þranchd ar¡ü septato



!*.

halr*, 2û - 31 p I 10 - 1l+ Fr' 9ogæ1a POO * W6 lú r 1OB -
J:62 p, Haf.r¡ I 1n coneoptaeles, sfinple enü nonlllfsm.

SnHiTI#$8..SxåltII{Fq !

Yletorfile- Hestetã Fort (äarreyr 18t9)'

lasnaãia. * Geo¡rgetgm (@ar¡}. $andy Cqps (Beancüt1

1t-1-195ti) . Cape $þrreLl (Ðenrr*tt, I¡*2-19151' sloop

&oeks (Ber¡natt, B-2*iL955j' Saroo¡rs¡ Hobart (ì{æerslcyt

tþt-l.p\9). Port årthur (Ttanreyo 1S59), Bl.wbole (Bennatt¡

8*3*19t8). Green polnt (Bennettr 29-L-1918r. $le*py B*y

(Ber¡nettr I2*]*19tS ). 8f.c&ano (l{æertley¡ I'9*1-19trg i
6*2-t9Í5),

f#Ê$lfFISåÍr P rFrFFBtrSrÊx. :

ll¡*tern Port, lllctortr¡ al.ong tbe coast of îacnanie.

&l¡utau*r (19¡17) dses not lnclurile ã*gl.¡¡iLLgh' agsng tbo algas

of Hgy UælrM, ¡tlt Euotslng (1860) and llæker and flarrey

(lSt+f) reporü er'.g¡¿iüSþ, fron åuckl,arut. Salvey (1{it5)

roports lt frgn f+falfrE Bel Cook Straf.ts and $ay of Islaffs'
lhesø spoe,læens aåf be å,".cþqPdJ:g?þvL{S,-, ï&lo q#¡ffift ss

dlEcug¡€al Þy J, ågarilh (L8r7lanô äelnr (1932)-

X- slaÀlÈþñ varles greatly nltb age and 1n dlfferæt
hebLtaüs. !{bcn young thc tJrallue ls flegnøntly dtehotomou¡

srìt f,aetlglaÈt*



rætrfsû rwwT3 &sf € füTTffi ffirþþmm **4¡ tr*rç rç
,r.rffi {¡mtq |tln ¿ ¡lËs eÊT tæ $¡ e4 du sryteú*eøt'E *r*ryfolt

#gffi &1 trr ürTËüîrû€ qrr#rs rtt,æË tîr$l tffiçl$
.ffi $T 

"rpræn 
W ffiffi#çsæ rt*-$Lw *rçt1*er t*rr*rg1

**rfi[ {¡ffiiil4 *æ f1 il* d* *1nry ræol ræ ä sS &
qffi1ü *lr$Wp¡üf,3 .f¡*æf'1ffg rË1çg ïry€wçS **qf-Fto*

fffi * *lüfi,
üdnffiE ðKI

rffief, $fffi +ettrxÏSt! lsqt tr tg;Sgra!Ëtt lü4S

'TSË *gËI çlgr*¡Aç '$
lgl9 ûåtgf eIüî tqp *üûüe stggt

å*ffi *[æ rgt$t çsf,#T *1

*î *S låt "* ¡gffiË erfqsry -SËË

*î t*g $Tgî üürru, æ sÊ¡g *t
.EIf;EI üfTÉ

*66I ü#óT .eet*m '{lÐ
ilÉt *tSåE æfe 'ß9 ]*t rthfiTpcffif$ *TB *9€St

ilw! *üd! fts6T t$út rå*rsÏ ünilFHl *gt *s,ttT sr¡¡*sr
'*tT r¿86T ffiFI 'tBA rótËI *¡ryef* *sús !üÉ6T ærw

.s*s â*ü6#[ tlæ ûfH*T åtr*ry €æ *s68T re ffi

''fggl ,tusw n ¡rÍFAw*;
EM

gs

{ffitt æ ffiË{[ rg]{F}



?56.

Hlant øonoecious. Conceptae].es Ln 1-3 longlhrdlnal rsts¡

Goeæ[a 228 - l?fl p rc 108 - 228 B" åhÈlrørldfs 26 - 3h p x

X3 - 16 ¡¡. Eat,rs, lã eonoeptacLesl slnpls and nonl-l,ffolür

W:
S. åus. - Fort ELLlot (Hussoy¡ Ðr1fü).

Kangaroo Islaüd, *. Bmntngtqr Bay (Wooersley, J0-1-19f6r

2-2*\9fi and ?7-14917)

Tl,etorlsr * Brldgerwatar Bay (BeauEþlole, 3.t+-t-19tt ând

L8-8*l9t¿f !fix1r, Sanuary L9r6, lïlz¿ærðdlnr 13-¡+*1959). âpùllo

Bsy (glmuttdtn¡ I[J+-tr959], Queenaeltff, Beach fftzauuðdlnt

7*t*¡g5g7. lhc HobblaÍir PblLLtf Island (Bæ¡ett¡ Lf-tlr19\9).
femanl,a. - Gu¡rlc B;lver !{mtb (Wæersley, 28-f i[9hg)'

BurnLs (l{ouersley¡ 26-1-19tt9). Hfreurboa Polnt(Semnettt

3*1-l9fl). Stùqley. ìfegt Iload (Bemrstt; Jo:{-1951) .

Bitü Pennlugtæ Batrr Eangaroo nslsndr ar¡d Port RÎl{otr Sæth

åustrali* atr wrg üba south coast, of åustrtlte üs the Fobbies ¡

Ttctorlar üo tho narth eæst of ÍasËaãlar ad Hev ãcal.sd.

fhe bÊsal port of X. ehErylfppFvl,,lt 1e f¡.et ¿¡d the

dfcbotæy ls not as rÊguLar snð w¡l.fou ag tn ã..¿fe¡U*h¡
fne axlla arç mrch laore acr.rte ln {r ,qhoqd,fRgltfJ,l* t'hsn 1n

Tn. gt4lf,qt{r. EeeeptaeLea of X+ cle¿lpl& sre stræel¡ elæggte

qqil nore atttp sbspeal t"han tbose of, 1., cåF4qlFnhr,llp.



gfi.

êWtrËf# fs T*,fl¡tfrttt.ç.rç t¡n l* æ {*o'te lægf'eüts*l

ryæ##îiFf*iftI æ*frffit1p[æ*Hr * r*r¡re
Þlffit tbffi Ë","n*çq4nffsfF.rrfr þ ffi trntmÊf r wÞrr d
*grotcmr d m'f¡ffiFLsh#F*ffiÊFqfÀ1ñ ssl* f,ffi po*mrdm,

ffi ltks NnaffiþtgsåËr gh$.t re#,tetl tr s ¡rgtt æt*wsltf
ffi tnt3or sml*o*t* æ th pteË*r!Ël of l***l¡f3&*, ln
*s g*,lM. J, å**¡rilã {lffi}r lttffi ttùil sûüü*ü?ìtry

& æ1,# þ *rt*ü&|.*ù!ng 3n¡tñtæ, ât ffir
ÌE!- Aûff d çfË ãÉÐr

Wlrffi* Htrñ**rsu ì¡e.lt ¡ritüF. ffir;
{.ffi1nü|,ffi laû @üsfr s*rl* r***tn þ
rftnr¡û¡fnfJl|i lu sl-t ro#S#** srst fu rorætsl,æ *fsb
cæ nvnr* lÍhr m tiM ìf gG*æ {19F}"

tn¡,nfqmtff,mffit+ lrssr {tüil" t å@ 1&??¡ ?"

ãrtËt lg$r W* 4$rrffis- tr9&lr f&S, m*t¡,ry f9F* If*
*trütú ætåæ¡ ä;üFffis && *.äir* *iltil¡ F" tEÐ d

u¡t Þ åf lnr 1ûü&r &mgtoof* ln p *lffiËs rw Ln me* sû

rægtecf,c,
W# æ,#,rsr Stsîril; lc fr¡tnñ¡r f"a & ?¡ItFr *rùlit*ær.l

& slão t¡ü üfl ptctlæ æ m*a *t pgrl$ûæ Wrr ftqnæa
¡rlnt



gff.

f çS0fiDnPP,H$"I4,. ïSB.'.,HÂFIMå, J. ^6gart,h.

J. ågarrlh Lill,?z ?. Helne 1932¡ ,60. Lindaüet Lg4?¿ ,lg,
Plants Lblck, flat¡ læthelyr dlehotæoue up to

trf ø" ( - 1 aetre) long. BeceptacLes *orö-llko. Conceptceler

fn 2 - 3 longltudlnal rows (sllghtly trregular)
It¡ls vartety grorrs ln pooLs or foms a hori¡mtat

frlnge abwe thø Ðu4v11lgf or SS¡¡ûnb&LL:n¡¡ *ssoelaH.ons ln
Fsr Zoalaüal (tlndauet, 1g¡+7).

{$) qfsnçsffirn,åf:SêE fiuetatng, 18h3.

2

3

h

1.

ta)

$Frnåf$+q.

ScrnecgÈasle¡ gt the rceeptaclrtarrr r.. ...
Soaeeptcel,o* € b¡ancù¡-gogpætc "* *.r r'r
A. fqÊlelçE ln eon*atæato sçrlag æ

brgngh*r.r. rr. .rr rr.. r."r rt¡

SssLcls¡ absenü oy lateral¡ nat trn

eoneatmratg gsrlasrre r. r r Õ.r .rr
Flsnb tçrcte rlth narty, densaly f,sbrLeste

aegnemte¡ ve*leles present. r*rr .rr rr.
Pl¡nt¡ flett vegicles alrayc eþ¡æt ..' i..

9fstqmbara

6cpþçrf¿

I

3.



2r9.

\" leslcles on the ultûsâÈe branehf.etr;

oogonla e¡nbeðdeelr zcnal digeharge of,

g$g8rrr ..i ..r .Ç. t.r ... .. Cg$gåELl$[
løl.eles &a dll¿tlons on the

leaves or b¡onetrl"etsn oogsata

not æbedd.d ¡ strceessÍvs hrt not

ronEl dLeehßrge of Êggaa.... .rr "' $l$t$Êif¡È

l" Pl.ants not dlehotøou¡ neet t^be base,

flstr thlshr alter:rato and plnnate e€g-

neats. Slm¡ùteneous naturation of oogonla.

çrârl}ôEl osqH4

Plants dlehetæous near tbs ba,se r thl.n

s€graentsl pLnnater suecesslve nsüratloa

of oogonl8rr¡ .r' .rì .'. .r. .r. ..llyJllg+egçÊ

(Þ) ffi{ilr0lFÊnå J. Agüdb x8¡}¡.r

J. ågardrr 1841¡ 3¡ 18118¡ 23Bi 18961 ¡+lr. cottæ L93ls

119. Ðe læ1 L895t tit6. Grubor LB96¡ 3O. rJcllæn ¡.89?!

2Sl+. Llndar¡er Lgnr ?O. Luças 1936r ?O. $elef.dt X938s

?l?8, 23ü. sllva Lgfrt 2?9. svdollus 1911.¡ 18Or l8?"



&*

efssssg¿¡¡ff. DeeoÍsne L8\s; ¡tlO¡ lBhI'¡ llr? i

lg¡+pr 331, år,cseboug f85k¡ 10 (3S). &dLtober 18¡*31 3iO'

ee*no¡[.913r 3ilî. Ëueü¡lng 18\9¡ 6ã8' l{gy f'939: ä01+'

;;l]!'riou, 6t+, Belnhe LBT6. 364. ravlor r9lr5¡ 112'

glÊ¡Ef$þ¿e,-ñuetzlng 18\91 6af.' Ðe tonl 1891; 173'

ð,F,rs.tbP1l-a sondcr 18533 ttl"
frgu¿e¡ru3fg åreseht¡tre 1Ç5b¡ Ç ( 33ï) ' Ðç Îonl 1891¡

1?f.
tcÃloo44çt+ Åroschcn¡e 1$5tt¡ g (33t)' Ðs lot¡l 189Lr

L?5.

xep¡¡lqfYlobfixq $chldt 1938! ?;39'

Eotdfest cllseoltl rr$låI]'yt æctslonsl-ly dl'vldetl

(rhl.ganatoaalnc*.þFÊdlß).åxl.eflLåtorÈeretenbranebeg

ecuaLly retrofLsxr laaves abeent. TeclelEs dlstl'nett

$ateralrpeclleelLatorinlerted'ontheqrtsorbrenches¡
varteb1e ln sbapo anð secU¡,re4ee (absent o¡. lrare ol nUaeræa)¡

mrtrc or aplc{rrate. ItttfÐate reünll denrelep!.ng lnto

receptacl8g"Êeeept*clegÈerote,eûap3ågsedorgtron8ly

f,l¿ttsrað (rarely engul.erlr ponLLlf,øru or snootb or torqlosêr

sonrgeptee:.g¡ecatterodorlnãorrÈleFsü¡blgg:nralor
unt¡Cas¡o¡ Plsnt uonoælsîlsr OogenLa Ylth cneþ$f"



#1.

lhls Bseorrnt of ff¡fgnhûg, hes b€€a o-teadoü to

lnclnðc ¡Il horyn specíes s vLz,. thsse frq l{er Zc*la¡¡tl anð

also sfnglo speelea fræ the 0alapagÐs snd ffiodalupe Island's.

CfAüE¡bn¡e J* Âgerûh (181+X) an¿ EIeÊnWLrlFåi Ðeæl¡ns

(1S\O) heve lsrg bæn consldcr€ð Þy ths najonLty of

algploglstg es $5mon¡1r8. Selthcr Þeealsng uor J. ågardb

hssevar, rgcognlsed et ftrst aay partlcrrtar speeiea eltber

for the type or ln the genus orlglna[y preposeü. In eacb

cas6 they tppar€ntly lntendød to separnte these rmtJ¡era

f,otas f,reu the nortbam fo:mr n ell qf rüteb hnd prevlouElf

þaæ ineludod bly S. åganilb tl8EX) under 0trf,tqgei{*n" Decalsns

(1flh0) aegregatd llnE¡gl1Ågn fræ FfBtosplffi on the bsls

sf brürchss frffi tbe flLat faee offtne arls ané ã rous of

coaeopÈacles on each reeeptacLe. J. ågardh {181ü} separated

Ons.Tpphq{f, frou tyeîopgp1¡+ on the baeia of vesLslcs and tetrÛ-

flersð brancb*¡e. IR 1S+? Deüålsne flrst prbllsheû a Llst sf

f,lre spee!.eo of BJ,q¡tFçYtLte+ (4,- nqnt#n+l*t+t $',FqËl4ost'r

Bn sn$Fitç,t#lrs,r 8¡.-¡!¡¡Eg*g and M) all of, rhlah

¿¡e ¡etalned u¡¡{.er ÊvstçnþqH*,r hrt l. ågan{h dllð not pbllsh

hlg l1gt of spccles of &},g¡hgfg unttl lsl+8. $f.net Þccelgntrt

df,egRs¡lr of tba genut appearað before tbt of J. ast'¡êh åað

tbe prblleatlon of Deaaltnêss Ltgt of sPccLes of Etg¡ñff¡¡ln
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antldates the publtgatlon of J. Agardhrs LLst of specles of,

Ff,,+lop4oTa*- Bl-opspvtllqg Deeaf.sne ls the earLlest Legltfs¿ts

nasa fo¡ the genus,

Setmtdt (1938) retalns ç,¡¡¡g3bffiå and ÞIofls,o,glllstß as

aeparate g6n€ra. åeçordlng üo Sehmldt S¿g&nnbg¡3, ls ehaæ

terf,s€d by radlal branahec arlslng froa the tsrete axf,s anð

by lgegUlarly arranged cone€Þtaeles En tho rcceptaeles;

räersas ln &lçtgtrl]-l# the branehes arlse only f,rom tho edgel

of the flat axts and ttre cryteeptaeles are legglarly arranged

tn I rs!íB on the reeeptac}es' fhere ls a Large nunber of

speeles of ffg$,$pphsIfi, ln rrhlch branebes arlge frm tho faee

of tha axLEl uhÍch do noü ftt f.nto elther of tbeEe trfo

eategorlec, Beceptaele eharaeters of a Large nr¡¡eber of, speciec

of ü¡S.tE¡þgB aLso do not flt f,n ef.üher åGnera' ft appears that

Selmid,Ëts c:Lasslf,leetlon of these tno genera 1s not satl¡-
faetory and !t sh<rulè be raJeeüed; lts val.ldfty haa already

been donbtcd (St3-va ¡ L9l2).

Çv¡siçphsrq ls ln sueh eômon use ghaü Eon¡ervatlon ls

Justlftdr &a proposd þ Cotton (1935). sllva $952)

dlseussoô and adveeates tbc eon¡ewatton of $yS.&nühg¡g

egnLntt 4lc¡swf'I.ìro¡ enûglected B. tom.losa (hrner) Ðecalsne

ar lectoþFfþ" of B].oFsrylïÅea whll.e Þe TonL (L8gL) Ua¿
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eeLectd lrrncr*zrl "l (lurnsr) J. Âgardh as leetotype for

Cvfltpu$oFê.

In dlseusslng Cvq$oqhora snd nLgE¡tgyJ[ULSe ffve

genêr¡ (fl,ptgloblqn Eg. r SÊt¡IgÊb&,LL¡ Sondsrr SA¡¡ICCX!.tLt

åreseh., å.crqlÐrpf,g Àreseh. r and SElalg, vloblps $ebslttt)

are releçcltt. Kuetzlng (18\9) egtabllshod a ntr 8€nlrt

llÊ$¡flobtr¡g (based on @ lertea¡ 1819) on

ttre basf.s of compresoed., distlchdus¡ slllçra-forl L1ke

receptacles wlth a slnple pedlcellaüe vesLele at ths Þso of

eash branchlet. Sucb eharaeterUn to varyf.ng degrees¡ are

aleo f,ænd ln other specLes of c¡fFtonho4fl (S¡--Ëe&Hû¡lS'r

C-,:Ë[nbocprD¡¡, end Ç.,,sce.1aflq,)¡ so that PÅpþvlobirp docg not

conprl'se a ¡rell deflnsü getltls' $onde¡ (18t3) renend

E!e!¡}gþl¡e, Kê. r as Se¡¡EgtbALl.å, because gL33&19ù¡J¡p, snltå

had aLready been glven to a la$r¡nlnous pl'ant" 0t. $elmldt

(193S) rvltbout knoryledge of Sonderrs $egfg$¡å;tLf' gave a nsF

nams Sgïpq¡ratvlqh{qa to &L&LgIEÞ!¡lg. Kg. (I{en $ntt*r 1f93)'

fhe nane @ O.C' Seholdt lrac lllegltüqate and

superfluoug r¡hen pubLlehed becauee SpU¡lptha$a. Soncier (18f3¡

prdates the pnÞLlcatlon sf 0.C' Schtcldt. Hg[¡89&h&[¡.9 ras

baged on plgtsl.ohr.uq mq¡Ègnpll (= @ Hertent

lBLg ).
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Aresehoug (185t+) separatad ÇaulqçqÊtåÊ and ågIggßX$.fl.

fron 4losse.Ylllep (a ËgÉle¡&g¡g) on the posltlon of veslcles
o(

and the formþtre reeeptacles' ggBl'gûIs$t?. and Sq¡rgparnle

possese terete afes wlth radlal branebes. ves.icLes noma'l'Ly

denrelop on the axls of c¡¡¡leggs.tl¡¡t btrt tbey are absent ln

Àeroc$lolp. Resull 1n both the genels are transfolued lnto

receptaeles. The receptacS.es are lfnearn and terete ln

Q*uloeys.tts nhereaE they a1'e ve3rucose, temlnaL and panlculate

lntc¡gûügl.a.Tbeseeharacter¡areal.sofounda&ongother
specler of $¡nüCnbg¡e. In fh-.þ¡g¡m¡¿. there are no vcdieloe

arxt tsceptaele¡ are tereüe and ln ganlcLes. tbe axls of

Sn,-þloqrnf.S.1s fLat trtth dlstÍebous branehe¡t êlff,ering frø

ås¡ffi,Iels. shlch tr)o88ês$As a terete axf,s tc"lth radf.al þranehee.

ÇgFtlopwçÍ1s ,13 coæparabLo wlüh ËYsbopbora $ÎeY{ÅL.qi where tbe

axls lE terete rslÈb radlal branches' Yeslelse are present

on the branehes of S¡-g¡egl$Lgil bn¡t tbey arø Þo¡nê on the pat'n

axf,g of the speclea of saplçcystrs' In the spectes of

CaçlE¿vsfilp lragle}os also otcurr m the branehes. ThE p3e3-

ence or absence ¡ end posttfon of vesleles and, the form of

the reeeptacles are the ehlef eharacte¡s of these fhree

geners. Iü appears that Çal*o¡¡:fstrl-s r ÂÊ¡gûåÈ$lg and &Xeþ-

nhpqq cennot bs malntalned aa df.stLuct genê3&r ÇvEtopbo{+

entlôats¡ tJre pr¡blleaülon of, 0e¡¡lef¿ggÈls' ad åfFocsFplq'
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FVq.þtrbçrÊ, grorys en tbe Australlan etast frm
$harkf s Bay, Wostern åustrella¡to Port Stepbeursr Ner Soutb

Salos,. Ðtetrlhrtlon of the apecfes of Sgg&gDA&¡* J.e ô1,¡-

etrss€å lndtvi.dually ln dotaf"L and Xe srmmarlsed ln leble

VII ". hly fi..brÊT4*am{ and cr .g,atq¡U*FçqFLs ocoilt3 outglds

åustral*s!"an ¡rsterg. C*,,caLs¡la+cm$Í,$ oeellts on the Galapagog

lslsnêer rt the &u¿tor¡ vsst of $eËo¡ end Û*, þrßSdeç4 ou

th¡sda"lapc l¡land r off Louer Gallfs¡ntá at 3OoF' &et' It
lE dtff,lonrlt to açsomrtt for übelr presente so far aurgy f,rm

Èho oühar neuberg of tha gorut and thls dLstrtbmtlon t¡
a natter of no llttle tnteresÈ and l*port*nee Ln geographåeaL

d.lstrlbr¡tlon. ÍabLe\Hfl glves an a¡alyeis of tbe dlstrthtf.En
of, the speclccr dlvid,ed lnto rastcrn åustralianr ssrtho.rn

åuetraL!.an and esstetrn Âustr¿Llen el,euroûrts ard a 1*ultaû

an¡nber of spæte¡ hoyn fræ ottwr pl,acos, the $outlern and

Eastsxl gtoups contaf.n 8\f of the åuetre.tr lan specles ad the

bfestem smtaLn s LÐfr. snly 2 (,?'þ) of, the apsele* nbicb erc

end,eralc oeerr fn tiht[aeGâ*nædu uat&rs. $*-&eÊhÊIÅ and

G.,, FLgnsata are rect¡lcted ln df.eÈrl,butlon. S¡*ååå.IgFlg ed
g^ *rr¡lazt'l: are errôemLe 1n l{eu ãeeland aff. tbe Cbåthsl

Island*. Ên* FÍ nhpqqt&S occurs onLy f.n laese,nl*. Host spoclas

of, ggÊlg¿b,g.E¡, gtcr on roeks r bnÈ Ê- ql-qåFpte gtors æly øtr
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Ççoiloçp* f.n Portland B*y, yletorta, whlLe üvqtpphçTû
qp4r,ll{grs anå cr, psrtrLt{p{p{ç also oecastonally grsr on

WEûgß.
ïn nany apeefee of Ëyprp¡¡hoFa the age anô bêbttat

eay e*uaE eonsíderebla narphologleal varlaü.on.
Holdfsets are gencralty dlscold ür Ëystsqhora but

are dl.vlded 1a {ir.na+f.puL¡rþ, rhlamats¡s ln S¡_.h¡ngil¡¡g;l
anð lsbsd. ln c. qqlap+saqF{g. fte d.iameter of, the ho}dfa¡t
lnerøe,aas ult'h the *åe of the pr.ant ¡ and t&e maxlnru brsadtiþ
reaEhas 3 eil. fn Ê.,,nf¡n¡,Ttforqlg.

lhs otlpe of ffgpto¡rbqr,n le te¡ete or srbterete arxl

gradually eoøpreesd uprards ln tbe speeios shfcb possoss

flat ax,Bs. ârçs ero either üerete, eonrprêssed or atrægly
flattenad and Tary greatly Ín length. Ç- ¡nruttL4fo¡q,l¡., g.

Þotnr.oeyst'{$. and ê,¡ 'latrÅeÞ;lm reaeh l+ seüers tn leagth sd
othcr spoeler reseh 2 neters. In ft¡m?rLrfqrpåqr Ç¡ p:Lp$ylohÅru

anil f¡. b¡sn4çrçl the csntral parts of übe flatüsnd s,xs¡ are
atrøg$¡ ùhlc*ened and taper graüualþ tonarûa thc sd,gec.

ffr..Splg,Sv$üå{ffi. and Ê--ålå!qpo,,Eå possess quedrangulstr Bxssr

Sr. nvt{eF,e a¡rd c,- a.çpber omltþçå possass eyltrdrl.cal exæ.
å.xse ate atso terete 1n C- ErevLlte{o Cr,JürnLgü¡,J-etr ad.
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C. q&l.areeqnsf.g tn¡t ln C- lr¡lerys.dåå. and Ç¡ nFetl,,A¡rta they

ers Eore ovold. CIther specles of CÏpgpqþp¡q possoss

f,lattened ares. In rare eases the bsal part of g.
s{¿,f JFqss¡il¡ becomes terete br¡t the quadranguLar ar{ ¡ l.¡
prmlnenü above.

Branehes are radfel¡ alternate¡ irregular or dle-
tlcboug¡ produced from teretE axes (Çr*uvifqTar Ê.,"

cenþ+L$rråt4oe ¡ Ç., pa¡ttq¡lptg, C, Jfq1anasqrrsl.g", e- naat.{m¡È-q

qr tnfrpr.leadl$ and e-,.ßr*l1Lef"), h*t the brancher are

rctrofle¡r pf.nneto and dfstf.ehous fros tlre faEos of the fl¡t
axer (C..TlqhqgÊToa, C. rageqpså, C* eu¡$ÊÊata, C., sqql-

+Êl¡rG. jletl'pfLera¡ Ê¡ ,s141g4oeÊr Ct-qeþoFtao t torrrlo¡g,,

Ê- hltTvocgst.ls r c. dr sterltÊ., g. confieeta, c., suhfarqlnsta,

Ç*. thfs¿noel*ðta¡ Ç. brø*ntln Cr, s¡ìse¡.L,l , C-.Fonl.'llfeqs,

Sn,¡plfcgf,!åÈçî, C. enang4, and e* plongatq).
C. nUrtylobtrrry, C,, , h.eokert r Ê._-uqnttt fpfnf.g ard C,,

þnegÀesqr,{ poss€ss alternate plnnaüe dlstlcboug branehag frm
the adges of the flaü axos.

lesÍolas a,re dl.screte organs ryhieh varìr f..:r occurrenee

and, shape. t'hey are gen€rau.y apherleat to ovol.d, lateral
ln posltlon¡ pedlcellate, mut!.e or apr.eulate. c- $vLfpre
ad c.'r, ep$halo¡pltboq bear vesielea onïbe naLn axss as selL
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Êt ffi branebt¡, hrt tn other apoc!"es they are borne on übe

braaEbcton}y"Àfryspecleetlonotposgegsveelc}eset
alt. ( e"g' C,.þrqü¡dqeçl, C*. n9JrlllfqrFlq' 8.,sfFhgeaT¡p.n

C.,uFqt$rqt*nÇrFg1amgegetg.lË*..þrffiLl,ç"ñînlculfitFr
C., ,inüelçeËîr Ç-., €r$PLåßiþ., C' ,sllLq${taar &d Ç'' ßr¿cJ'Hr$'

In a ferr speeløs (û.-Jgtefþ,r ûr-.tå95&9&år G*-gûügg$l&r

enð f¿r, eubfarc{.natA) vesle¡.€t Eay be elther pref¡ent or absent'

yeslele beert¡g plants of tî ,sqhfÊIgls3$Â. grffi ln sbe1tereä

places r¡bereas RoIÌ-YêSl.ele forçs sgcu3 on rnrgh coasts' ITt

Çtl.þçtÏ![çeïgïrs.veele].esoeeurlnal1lctergatthebûgeof,tJ¡e
brsnches.

Bsnul*aree,.tharfl.llferu¡tereteorflat,al.ternata'
plrurateanddtrt,loboug'Ibøya'restrongtyorentlrely
flatteneôr plrrnate and dlstlcboug ln c' nlaþvlplrlffir 9"

¡itghoq+¡¡nr g. rs&@Qg¡Ln e' Þ¡rspqaettl ¿¡¡d C" 3qoù1n8þl''

stherspeelelofçgs&snbû&pogssasel.tl¡.ertereteofftllforu
rsmull' o[tl¡a**e ra¡ar¡ll of ct 'sqrl11t'feq*q' fi'' þrw{tl{¡

ênd C¡-felgæEtle dlvtdt dlebots¡orsly or subdlchoto¡nor¡sly'

ÏIl.ül¡¡ateramllaretreggfomsðlntoreceptee].eain
allspocles.Thebesalpartofttreramrllreæalnasterltr.c
anôonlytheupperparÈeþeeæêfertlle.Receptec].egareof
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dlffere¡rt slzes and shapes a,nlü¡g dlfferent s¡raciel. Tbey

yely fron eoapressed or strongly flattened to tsrete or

nonlLLf,onn to torllose. @r S*J¡ÊgggESr

Ç*- xipbocaFuûr r S¿-.þIÊgfLSgÉ anü f¡r-*&gÊSlåfiÍÂ baar aX'telnate t

plnnate snd strongly dlstf.ehout rece¡rtacleg. F., narrlcplqta

bcars reeoptaeLeE !n crovcled panteles. e+-Þ4owr¡lå possesses

terulnaln short, terete recaptacles less ühan 6 atç* long.

In C*, ftwllr,al the receptr:.c1.os ale enslfotur ovold ln

tactlonr üP to B (-1t) êlar long ard' 2 wn. aerots' In ß'

$tsnJ *ata angular roceptaeles oceur due to the deveS.opnent

of aueh suolLen eonceptaeles 1ñ rous. $hort tufts of

receptaeLes develop ln Ê¡-Snngg$fe. Coneeptacles of

€n, sEþfg;rc*n¡t$ are conpaet naar tho base of tbe reeeptaele

and loos€ abolrs rrtr.th a pron!.nent termlnal sterf'le 8TI1¡ The

receptacler are elther unlgext¡al. or blsen¡a,l. €onceptael'es

leay b6 scatten€d or ln 2 or Eore lous. In gn*lggtlg¡g. and

Cr-.gg¡fdå!¿ 2 or J rors of coneopt'acles occlln trn C'p

3ÅSfg}gþfJB, C.. þ¡eÊd.Eeqnf r Çr ¡ql¡rhocarn+ and S¡--EÊÊffig&

coneeptasles ars in 2 rovs on tba Earglns of t'be receptacles.

fheryr ar6 ¡¡ÊI4(einy sglol}en and lrreguLar ln 8. aubfaTalst+ +'

tsls€mlåL or unt*a:nnl eOnoepüeeleg oceur but ln C',,. thv,fapq-

cl*ilí.q thçy aro alnaye unf,s€cnrel '
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ÂntberX.d.la ars borns f.n fesÍelos on branched halrg

or dLrectly an tÏ¿e r¡aLL of tbe eonceptacl.ss. Oogonla are

wlthout s stalE "rrdi#å a stnste egg.d*:Ê¡r:

4ffeqt,Sf 4rf#.Fa qn thÊ fp¡ar q¡P tþq, lgaao"t$q]-,o.

H[at receptael,es of Ç.r- psa.tfrp,te, G.-,}I-e,SvÅ0þ1gu.¡

Ç..', trtphoceFnp, and ff.*+-TeqßrynFF on drîfing beeæe strægly
fLattened r¡l.th dletf.uct *ravy nargÍns rhile eompresaed

receptaËles of C- sp+aqtq r ff*_*çptrofls¡pr Qr_-Sållg¡g¡¡r
0-, 4lgtent¡ anð C- eofrEa$Så bocme flettend. ocoaslonally

tho conprosscd ræeptacLe* of, Cr, seal*srls and Çr, dlstente
beeæo nonlLlfor} or b¡bereulate respectlver.y. Eonlllforp
roceptaele¡ of Çr ånf*a¡pa{.{e r Ê¡-.beg&g¡å, C- n¡:n{ll.fqrmlñi
Ê,," $t+vgsnçG1pdl p r S-_¡+onfÅ{ñeln o S" pol¡'Svs&icleq r S.
êrRFn{È, C.' ,grf;p4tq bacsne dtsùantLy nurllf.forn and tbe

eoncepüacle¡ beeouo comprasged or flattengd, îereta-ovold
receptaelea of Q-,,¡rgFlql beeoue compñrssod or ftattened ubLl,
tl.¿
^ton¡Xoes reeeptaclçs of C- faËps,tg becære dletant}y
sonlliferu.Thctlerete receptaeles ef ff¡. ct+so{fnta anafhnrrose
recoptacles of Q. sïþfemlpets on ttqylng becoue ûatüsred n€ar
the base and disüantly monlllforu in the upper parts. The

mature receptceles of d...Ftå¡pldetF and, S¡ qrbfarelqqtÊ are
eompressed at the base due to conceptacles and on drytag ttrey
beeæs f]-ettcnd.Jr¿ferete reeeptaeLøc of f,¡n,, s¡r¡iaqlet?, and
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t.. lñlÊtnsffilefr aad $r-þfry¡ll, begæo nonLL!.fompr

ocûagt s¡åll¡r tü,beroulatsjFlr¿ €ylfdrlael and Èerete reeept-

acl¡* of Ç- uvüferÊ, Ç" , qt¡F4*l¡t$qltþ anit Cn ÞJl¡fffqf*þåq
b*aæç vsrtn€ose rbllç tha tereto rcooptaeles of, S,*-tn$flgf,¿
bseæor; hnberculate or fLattoned.Tfie fi.et rdoptadss of,

ff,- -hïf?flßl bescnne f1¿ttend,"ü¿terst* elongaüs, ræept*clor
rf $r**þgnb bæsle eæp!¡âsd near thc b*so anil ðlstantLy

¡eatterd Ln th uppcf Fcrt¡,
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1.

3.

5.

(e) S4Y î0 Tgs $PECrÃrq"oF c\¡srnpl{onR'

Yeeleles on t^tre grls and om the brançhag... Ò.. 2

leslclec abssnt or ør the br'anches only '.. .r. 3

2. Veslcles (rúen acirrLt), spherlcalr

np to 6 (-8) mn* bro*d.,. rrr S*. r¡q{fgFq (1)

Yeslel,os elougatle tepsrf.ng at both

onds, up to I (-1O) mm. long anð

3 (-5) m. broad.... Õ... c^ çç¡l,lrl-o¡nl$+g¡g (2)

Åxfg Èerete or ovoíd tn sectLsn r*. . ... r.r lü

år{s fl,attøtr¡€d.." r.. .t. ... Òr. r.. .}. 5

h" tsranehLng radlal r.. rr. .,e. .ri r.. 6

Brancbing almys bagleally dlstiehs¡e r.. 7

Branohes frcm the faee cf, the &xf¡¡cr lÕ. ... I
Brancbsc fro¡E tlre dgo cf tlrç &rts... rr. ." I
6. BraneþJ.ng radf.al (rerely dLstlchor¡ú).

BeeePüaelas uP to h xns* long and
- 1 uB. broE.ê..' .'. :.,r .r. @ (3)

Branchtng alrays altsrnate ( partly bf,*

Leteral uhsr yormg). Reseptseles trp to

l+ em, long and 1 læ. broad' fi. qÊle.qÂqçqEtf; (l+)

BaceptaelcE deeldedly flattened r uP to 2

(-3) ' G&¡ long aüd Ê mtr brûad. ¡-. 0. pçatl,nata (5)
7.

8æeptaeles tarete or ovold ln sectlon ... .. t lt
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9.

11.

13.

8" SeceptecLes flattsaod¡ Grtrcêptacles

ln rogg... ... r¡r rrr r¡. .rr Lt

RoceBtaclr¡ terete or iffç$û&r, oir

angul.ar üue to conee¡rtael.gs... .r. Ia
Bæeptacles fLetüened .e. ... rrr r.. L3

Rccepüacles têreüe.r. r.. ... r.. ... l¡l
10. Arls wolð r rd.tb rÊgular plnnaÈa

þranclres, Têsielee absent, reeepùac1ac

tsreta up to l5 m¿. lang. Fi* fntæryqpf,qn {6}
å,xls terete, vc*slcler srrbgloboøerautls.

Êreeptaeles wold f.n aeetiou, up to
I { -1t) GrBr lcng. . . r r. fir_ ,Foç'gl¡]..r (t}

ReeeptacLc¡ ¡trrngly fLattendr O.? - $ enc

loqg aad 2 - 1O @. broad r.r r,.r ..[ L,
Baeeptaelrs comprsssed brut not strongl.y f,Lrttend ¡

2 - I clB. lang enð 1-2 rrm- brrgad rör i.. 16

le. 0onceptaclcg ln ragg trr r.. ... L?

SoneeptaeLeç ggattgrd"*. *er c.r 18

Esldfgsf d1*cold, veitlelat preseaÈ, recaptaclea

up to t ca. long and I m. bæad. Ê. nr,-.Erlúlb:1¡¡p (g)

Eolðf,*et rbfromatous, vÊÈ!.el"lc abaent,

ræoptacLes up to 2 c¡a, long anü I nn.

bFold".. r+.. r' rr. rro ...ff¡.þF¡¡4enqfi{ (g}
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th" Âxls up tð 16 wr* broad and 3 nn'

tþf.ekr braneh basos rcugh due to

acatrs. Boceptacles crosüsü ln
f,a*clclee¡ nørllf.f,ormr up to 1.2

GB¡ J.ong and,o.l+ m. broad...@ (10)
uPùo

åx1r^3 m. broad and 2 m. thlekl Þraneb

bses snooth" Receptacles loosely

arrEnged, eLosely monlllformr up üo

3 øL long and I un. broad. . . ll ltn¡tl¡¡¡¡{ (11)

BøeeptasJ.es enslfo¡m up üo p em. long and 1O

Mr b¡oed, vd.eles abøgrtr .. ] .. . .!¡-.ã&&9SgJEDÈ (12)

Beceptacles Lanseolater0"T - J eü. long and

2 - l| r,rsr. þroad. Vesleles spherLeal. S¡-¡nÊCggtå(l3)

L6. Axls etrongly rlgrag and robugt.

BecoptaeLog 2 to f cm. long.... . i. . r. Lg

ÂxÍs sÈralgbü. Beceptacles up to B cm.

Lcng¡ üorul098..e .ir æa.l a aaa t a¡a

OonaeptaeLss ln 2-3 rûrs n lrregulat. Becepü*

acles u¡r to B cn. long anð J m. brosd ¡ angular

or fLattened noar thE base due to eonceptac-

Let. Yd.cles abgent .r. r.. '.. ...Ê¡fû¡trUldå.l1(11+)

tonecptacLes ln 2 or 3 rorro. Reeeptacles tonrl.ose,

æS 2*B cm. Long t¡¿ t-$ M' blood. 'llegtcles

absent or 3ar8 or atnmüetlt ... r.. o.. æ'
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18. Vestclet prasent anð ahuld,ant*.. rr. .r' n.

Tt¡lelat abs6nt o! !â,fê.rrr .r. ..t rrr e3

19. å¡1¡ vsry Eoarso, wlth basçe of branehes

prornlnent and eronüod.. Beceptael,es laneaolaten

crsrd,edr üp to 2.J ern" long, verleles
pteg€nt..' .?. ..ú ..r .r. ..ü-SgSl&Iåå (It)
A¡tr not undtrJ,y coaree and baség of seeonðar.:f

brancbeg not crogdad. ... ..r .r¡ r.. ... 2)
2û. åxLg strongly fLattened, veslcle¡

pree ent. Ræeptacleg slllqrrof,om,

up to 6 em. long rltb crot¡rld, cênce¡lt-

âê18t'.." .rr ... .r. ... ...ErIlÊEIlQflS!È
(16)

{':rll quadrangular. ffo vesleles.

Receptaeleø up to I cn. $ong, elosely

Finnaüe.. .o. ..r '., rç. Ç. F{ll"eruoqa (17)

2L. Plant¡ atrongl.y dlstf ehous, a¡L[s of branebag

etrongS.y ra¡nded. leelcles absent or v6ry

!are. 8øceptacles olnpLe or apleulatø (3-)

5 - 7 (8) cmr long ard 1-2 rn. broad.

eoneeptaele¡ 1n tïo rffË. r ¡ r. r . ..f.¡-Ilg,ËCIl& (L8)

Fåant¿ dlstiehous, ulth eroldd tuftc of, r€c-
aptacles, sfinp,Le, terete; up to 2 (*6) cÞr

l.sng wlt'h blunt eplcer, ,'J qr, brssd :. Coneept-
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aeLas tn 2-3 lguts. Velùþles abruridsnt or

fQ!€..r .r. .,¡ç ..r .*" Çn,-lpttl'oqç' tf9)
22. Tesleles clust€red at tbe base of the

tertlar? braneheg...¡. ..' @ (20)

TeslcLes sctttereå ou ths tertia¡y branshee"" 25

23. llaüure reeeptaeles 1. i ' J e$t l.ong

loooely or dlstlchørrsly arlanged. ' 26

Hatn¡e receptacLee 2 - 12 mn' I'ong t

Grolfrld... ... r.. .r. ..o t.. Y?

ztl. Branctrlng Loose anô axlLs roundcd. Reeeptacl-es

lanceolate, el"üple or brancb€d r dlatantl¡

arrangedl ln alternate serles up to 3 (-5)

GË. Long vith short apleul'aiXon. Ycelele¡

sþfe*t, up to 6 (-8) m. broad*S¡.-Êlgfgfg (21)

Branehlng der,æe and axl}s less ru¡lrdd.

Ðenss sbort tufts of reeepüacle¡ up üo 3 sm'

long ylth long aplculaüÍon. GonceptacLer

ern¡füed o ves!.cLes ovolå up to 1@. long aüd I
E[.c btrsad. t. . ' t '.. . . S¡¡å888tÊs|' Sp' DO?' {æ)

!{ature receptacLol O.5 - I cm. Long¡ g&-

eeptael'cg srouðoil or dtstantly ecatteld"'
" "4r
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Becaptaelee cæpaet at tbe bse* Looss

aþove, ritb a prcnnlne¡rt stertle aularup tÐ

I srr. long ard, 2 m. brsad. fogf.elæ obovold.

Gonceptaclss lrregrrlar and sroLlen, blsoanal.

r.. r.' r'r ..' r.. $"- çrÞfp'fetnEhÀ (23)

Beeptacles dlstantLy monlllfornr et¡ongLy

dlatlebcur, up to li mm. long and $ æ.

bræd. Yesleleg s¡rherlcal. Oonceptaclea

unlgæral .r,r .a. ... C- t4vsqnpelad'l¡l (2\)

2?, Bmnehf ng sü1f,f r arlla rorndd ¡

reeeptaclea tereÈo terulnal,, tn

panlcles ¡ uP to 6 ( -1t*) rm. long

'¡..r r.. r.. o.. ... C¡--ÞIQIB!í' (.. 2rl
Branebtng lrxcr, ar& leEs rnrndd¡

reeaptaeLes terete¡ crotdgd ht not ln

panl-eles r uF to L2 Prn. I'ong

û*-ßÊûfflll¡. sP" lto?r (2ó)

B*4a1 frt gtrongLy retroflexsÂ r branebtng

Looeo¡ branch bases strangly roundeû vittt

narlør attachents to the ¿xlg ¡ Teslcler

generatly spürerleal, up to 5 çT ) n$¡' þ3ssdt

mutle. Receptaelee dl'stlneÈay neailtfornr üP

to 18 m. lorg and I urç, broa@ (2Y,
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lrÍs quadrangular ¡ bre¡rching , üenac-

Vaslclse elongator taperlng at Þotb, ernd,at

Þ-*e (2-) \4 {-6) m" Long and l"oss tbân

2 s,' broad¡ ur¡tle or aplenLste. Baoept-

aeleg dlgtantJy nonlllfo¡a upto 2 em. long

and Lees tb¡n I m. broad.". @ (ä)

Ð. lxls soûtser veelclec reüteroð ¡

olongate¡ elllpeof.dr üp b 6 4.
leãg aad less t'hn 2 mn" broad. BG-

ceptaeS.at terste trlth crotded Go[-

ceptaeler so*l - 2 eln. 1æg'.-lhe*n+qpn r0r?¡

G6þ. (29)

.È¡tlr rtrongly fx'attæed n ersring Ën

üfuodogae. Ye*tsLea mmercüs, erd,

sp&erlcal to elcngatet up to 10

@, long ard f æ. bro*ð. Bec€'ÞtgcLês

el.ongets up tÐ I ea' long rlth
sonc€ptacler f.rrsgularly ad, tHctantlg

tcatterd*.. e.. ..' "'. S¡-.¡i|.gg,û!¡. 3P.

, uoiÍ¡ {3t}
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X. W(Ë'åeardh)
J. å€erdh IShl

J. åganlh l8h8r ,2tt6, Ds lonl 189t: 317. Earvey

1859¡1 28lr; 186o¡ pl. t?fi 1861; s¡'nop. 13' f,alng

1906: t+21*. [¡reao 19O9¡ 12; L936s 7CI. &elnþold 1899¡

tl2. $snde¡ LSrAr 6?L. rdæer¡}eg 1950¡ 16L"

Ff,ÈTÉ ffiXr¡rÏr. p3âlË ünr{Irl, Fl,g" å'
gpr¿apry+ ¡g;f-tg$un C. ågardb 18S*: 3S6"

esuül.ehaud 18â6: L65. Sorde¡ 18t+6: L6l.
geulJpeÏ'rstl$¡ Uvl-fera Âreucbæg f8lt* 9 (33t). Sonder

L88o¡ ll"

Br r*Ss,€Flll?F uvtfpr+, Ilooker a¡rd lta¡:vey 18tr? ¡ t*b"

Xuatstne 18Ð¡ 630; 186O¡ t. 8O, f. 1. r ' Hay 1939: 2olr'

f¡æe l¡ocality. r rB¿1e de Chlæ l{arlnil æ

tharks Bay, H. åut. {c'auôlcUad}'

Î¡rpe. ãÞ Ið. (Eerbarlun ågardh No. 2\7r).

PLants brovn, ttrrnLng elartet ün dryt ng ¡ f,læt'ble ¡

corlag€û¡s, up to 6CI em. long' Soldfas{itLecotdn up to

10 ø. fn diaueter. Occaslona}ty swersl. fronds arlse

frm tbs same dl¡e. å¡ts teraüer EF to 3 ¡nm. ln dlrneter

¡ff.th seconðary branehes frem all sidas" $eeorÉar1p brancbee

Ep to 16 cn. long anð 1 m' ln dia¡neter¡ fLexlbl'e. Louer
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partã of srÍs and, seûonôaæy þranchea are rough due to

ühe branch ræaln¡' lertiary branshes up to h em. longr anö

.ì'Ima. broeûr wttt¡ alternate eyLlndrlcal ramul[. Bäntúl

up to 3 sm. J.ong and * M. Ln dtaneü6!. VesLeles spherloal¡

up to 6 (-8) nn. b¡oad (ocsagf,ontlly sub-sphørfca3.)¡ stalkeô¡

nutic (rarely apleulatglr arlstng dlreetly from the arls or

ceccnåar.¡¡ branches. $Ltln¿üe ranr¡l! devel'oping lnto

receptaeLes. Recaptacles terete¡ olnpl.e (ra¡ely branebeð) ¡

snooth, up to 10 m. çJ+ cm) long and 1 {*3) ua. btroad'.

Conoeptacle* nunerôgar ¡aattered and blseüuaL. ånühet'ldla

3û - lO p x ICI - 16 F. oogonla 9t * L# P x 36 - 66 lt'

W
H. Aur* c Sharks .Bay (October, LïTî lD llgL. r 83 C¡nl'gÊgllf[

nuelLsr!. Sond,. ). Þtr¡rehissn Rlver Eltuary (Olaftøtan la K' )

tbrolhos Is. (Broadhurst¡ ln trÐ. ). Pelaart rslaÏd (lfomerglqtr

ã.1494?), tbanplou Bay (Spal'dlngr ln I8.). Rottnest

Islenð (crlbb, p-8-L9f0e lÍabb, la IÐ. ). tottesloc¡ Pertt¡

(S6fth , L?-6-L9b?). Fr€nan¡tlc a¡rd Geographe Bay (fn Sonelcr

1880). h¡sselton (Boyer, 3-9-19\9)r &¡€1Ê (ln Í'D')'

S.Åus, - LS nÍles east sf Rrela {$cnersleyr 3-2-1951})' Eeaå

of tbe Græü Âustrallan BLght (Ìfægrsley, tÈ2-19fr)' Seealee

Bay (ï{æersley¡ lL-2-lgf[br. Yerurs Ba¡r (Wfuprrleyr l?-1-19t1)'

Speueerrs frrlf, (!n I'Ð.r anð tn tf;gL)' ïa114Ì'Ûo Beaeh
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(Harftsn 2lr-6*19\5r. Investlgaüor Str8Lt (D*vey, ln
Relnbol"d). Port Ylnaent (l{mersley, S-¡**1.95O). port

Aôelalðo (t$ Ir. ). Hold.faat Bay (Harrfs, May 191È3 and tn
$hder I88O ) . Port lïoarS.unga (Harrls n August 19I|3).

Bneannter lly(eloeaüå, 1n dlqL. Earrl¡r Hay 19t+3.1n

Soder, 1880).

Kangaroo Islânôo Ç Pennl.ngton Bay (t{onerslsy æ-1-191d*r

f,.I+*5- t94t , 2B-1-191¡6 r 30-l-19116, g\-grtgtr6 , p?-l-l9trB

and 29-12-191$8). ånteefranbor {t'tmarelay, t8*8-19\8},
VlctorL¡. - Brtdger*ater Bay (BaaugLehole, âp*5í-19\g¡,

PortLand (IluLr¡ Jenuary L?t0I. Port Falry (äarrey , Ln ÍÇD. 1

and ln LD. ). Herrnanbsol (Ìfalts l in IÐr ) . Pofnt LonsdaLe

(!{athleson r 21-9-l9tr6)' &tclosure ånehorage Brroy, Port

Phllttp Bay (lfacpherson¡ 2J*6-1917). PopeÌâ Eyê, Fort

Pbf.lllp (l{aepherson¡ L0*11*1917ll. Quqenscltff (Ilanndsfor{

ln HEL. flLaanmdd!.n , 8-tt.1959 ). St" Kllda, Port Phllllp
(188a. M$8¡ ln gond,sr 1880). Br!.gbton Beaeh, Port Ph1lltp
(tlæeraley, Ð*f-19¡*8). Þearruaris n Port Fhlllfp (l?rmaø,

ÊCI-10*I931. tn tÍtlB, ). Fort¡e¡ (UacBheruon¡ 1f'rpr19r7r,

S¡æorland (Duckert 2b-2-1jJ2 Ln $ttB. )" The Nobbtos, Pblll1p
Isltrtd,, (Pope and Bennett, 1l-f*19þ¡. Wllsonf s Præonto¡:f

1. HIIB ¡ Hetbourne tnlverslty, Botar{f Separtucqnt,
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(l'n Un¿r ¡ ês C€Will,faqEtf$,.hïqFlfplrñ Soneler). SeaLero Gwoo

caat of tflleonrs pr'ffirntory (fn ¡48Ir. ].
famnfa. -¡ Low Haad (perrln, August ]'gtlg), BæÞay Boek¡

tannr East (Homeralley, 2?-l-199¡, Goorgeügf|rn (Ennnr tn
fcD. ln sonder 1BB0). ûyoter Bay (t{areh lglh la }{EL.).
åüventure Bay, Bnrny Islerril (lä K. ),
$s $sutlr salcs. * A{ofold Bay (Boeer in t{gl,.}. Heu
(fn t'tay 1939). Jervle Bay (rn Hay r93Ê). Bondf (fn l,ray tg3g).
fong Bayr Sydney (ln uay lg3g).
6lû,$R¡ PIIC å h- F rsFtsrnFu lorr !

Frm slrarks Bayr lfestern austral!.a, ararnd tho ebuth
east eoast to l.o'ng Bayr s3rdney, lls goutù walgsr anð alonß
the coast of "Fasaanla.

Ëatne recordg ÇvqtnnÞtrç+ ,pyüfe'f for lfew zealEd rnrt
Llnda¡¡er (19¡sZ) deGs oot lncluds lt anong ttro Es geaLanð

algaa- å slæder foru of fr, pq{{prq oecurs sr sorfolk
Istsüdt, Paclf,le Ocean (Hoaorel€lf q.s. Lgl?.r.

Eaceptacles of c- rlv{g.Êrq ar€ genarally up to 10 m.
long and t (-3) re. broad; wl"tb tbs csaEeptacles eürflnod
to t'Ì¡e uppertost part of the ramuli. The "typlcal* nrrtlc¡
rpherleal vael.cte$ tay bc rars ln pLants on rock platforta
urdsr reilaülvery rou6h sodltlons, nbÍeh causð tbo Juventle
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fo*ag of vesfeLos (elæ¡gate and mrsrønate) to bt largely

reta;L¡çd and. only the olû veslel"es are s¡Ètorleal ryLt'tt ¡
sall Enero (lfæereley] 19bB).

2'W (tr,autrlardiere)

Í. ågerdh 181+8.

l. ågardh 18¡+8¡ 246. Ðe tonl 1895¡ 138, Earrey 1859u¡

28t+¡ L8f9t: Fl, at6¡ 1863¡ synop. A. Ialng L9?7r"

1tr3. I¡¡ce¡ f9o9: 12; 19Sf ?O. $onde¡ Lïlzt 6TLi f853¡

tll. særerslery 19FCI: ¡,60.

PLÂ'E Nxxrr'\pf.Âx* 
L:rxrïr,' ftrE. B.

4¡reqs sepþlorplfhôn Labitiaf¿fsro fffit-Ift*, t' 261.

tranouroux 18L3: 37.

C. ågarrlh l8ã¡*¡ H.'
Grev{LLs 183O¡ $ynop. 33,

Sþg,sæI]-lee aephplpf'rrrü&o+ Kuetsins L8\9¡ 6¡1; 1869:

t, 83r f. L. Íf fray f939r 2ol+.

c+r¡locf+üf'sJ*FphelçTq;l.thpq åreschoue 185q¡ 9 (33t).

Sonder 1B8o¡ b.

rypt loeallty. 1' l¡sn¡nla (tab4lar{lerc}.

$rpc" ..D Hl.(to. zol).



e86*

. Ptant's brown, hr¡nlng darker on dlylagr corl'eecortt

flextblgr üp to ¡. meter long. Ilal,tlfasü dtecoldr up tô 2 ca'

ln dlaneter, .ûX[e tereter üD to lt m. |n ðlenstel¡ ïtth
rocfondary brancbes fron aIL sfües 6nd lorer perte rsggbr

dua to branch scaÍs. geconûa¡y þranebes up to 15 cm" 1æg

and I m. ln ülanneter. fertlary þranehes up to 3 cÚ. long

and. I æ. 1n dLsseter¡ lrtth altemate ftllforn rautrll..

Rasult up to lS eu. long aad legs than e nl.Ll{,pOtra f.n dirtr-

rt€t'. leetoles ovof.d * elongate r taperfng et both enðr ¡

ttalktår *plorlater ar!.slng dlrectly frm the artg or

¡acmúsüy brnnehes¡ up to 5 (-1t) m' loag anit 3 ('F) m'
Þssed,. Asmú.l dwel,oplng lnto ree*ptaclôg. Bcccptaelcr

alylndrleelr cræotå¡ sfspte er brsnshdr rrp to Ll+ æ.

leng anü es rn¡.cb sE ! rm. broad. COnCeptacLog geatter€d enå

btsffi¡gX. ånthertdle 25 - 4o p x L0 - 2o p' oogonia loo '
150F¡llCI-f0p.

8. Àur. * Hlltrtom (n1ram¡itdhr 4-2*1919]. Flg¡bery Þag

{$fænuôüf.n¡ Febnrarlf 1959}. Por+ Àugurta (tumer¡lryr 31-12rit9fo) I

tfall¡rao (Harrle, âlr-ó-&9tr5. $æergley,â6-J-lp$" 8tnrt
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&.y (Fæaralstrr &-"tþ1950). Port VLncçnt tHæenalay¡ 9-þ-19$9).

lorkr f¿eurln*ula {Tepperr 18?9 tr }fEL"}. &¡t6r H¿rbour

(t{scsrsl sy, t6*?.49t0), l{arlno (Wmsrsteg, ãL*5-19t3}. Port

$oarlungpn Sel}lc,tsrs B€acb (nd.en L$-t*1p36). hcg¡1¡ter

Be¡rr Port Blllot (Ïtursoy, $ay 1898)' I*cep*åe Bay aud

Guf.eben Say (Davcyr tn Retnbold). Boþe (Gl€¡'Êüit. Harrlst

H,ay L9¡+3), l{acÐonne! Bey (He}ú.r f.n Effi., t¡ Sgder tB80)'

Eengprco Islgrd* * Ëtn8çaota (Cmlekshtrikr 31-l*il9\r'

tfæorele¡l, ]*!rlph¡l¡" fiead of tt¡e lnlet r Snerlcan Rlver

(HmersLey, Zrr1-fgb8|a Z**tg\?. $clm&da¡ Febnra¡y L9f6).

Tl.ctorLa" r:' ltTnler',l Fotnt r aca:r Lfghthærse r FartJ.anô

tlfnlrç 1?-1-195û). Dæblt Cernor g***tX¡ Fortlsrü Bay

(Bemg¡.sho1e, 1l+*7*1951), Por'6 Fal¡1f (Ira¡ryeryr ln TCD' aadl

t$ I& ). ?olnt Imsüa1o ($athtsson r 2!.-9-19hói and ln l{EB' ) *

Qucæeel1tf, t$tsamrddlnn fJr*191Ð. $t. K¿ldt {1883 er6

1881$ tn Uü8, ), Rieketttr þof"nt,, Port Pht-U[lp Bay tJnne

lgt+g tn HgB.. - 1n $ondsr t88o), Sff Esntone¡ tsear¡nsrtr tsay,

Par,t Phlllf,p (Taepbarsürr 96.6*19fi). Psrt FhLlJlp ÌIeaü¡

(SLLsør 1r¡ Ið" ) . Oaeen Boach¡ Sorrento (flæerslef r 2''6-19t3)

ldeetstn PoSt (ssmeyr tn t&D')- HlLsoarr Prmantosy$n

1* Þouble tornsr Baactr s Duttæ Bêts;hr off Dutton 81u.ff.
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HEf.9 ln Ëodcr 188O).

laraanla¡ i fleorgetora (@ tn $onåÊr 1üO). frurtel

Igle,nd. (Bennrtt¡ 1l+-1-1gr:ql'). Sandy Cape (ts*nsttr

15-f*t9fir), Íaroona ¡ ñobart (Uwre¡cleyr 13-1*19\9 ). ülglt-
bffk Seck (Hoore¡ 1f*t-!9tt9)' Port Artli*" (fn trS' )' $ran¡ee

(Wæer¡layr L9-l-19ti9 ).
[er Souttr Ìfa.I,ear * îuofotð Bay (ln I#, ]. Bgtaltr 8ydnry

(rn xey l93t).
ffirnÊÞ,qn$I, n[ËjfrFrïtrf,nlr :

Fræ El.llstonr Soutå åust¡+lln¡ areunil the es¡th-

çastotn eoast to Bcnü1¡ Byrilneyr l{o¡¡ South l{¿'r.leg a¡d along

tbe coast of lesesnla. LaLng (rgzZ) records lt frm Bluff t
ßsr 8ælsd h¡t Lldauet {Lg47) does not lnclr¡ôe tt añong

ühe Xøu ãealand algae.

Cr,, eçTrhql o$LT,.tlroñ resdÂbles g¡-$Íå;lglil ln ltt
terete atrls tllth kd[al braneþes 1 terete ree aptacleg rttlr
scsütered eoncoptaelee ard veslcles fræ ttc arl¡ a¡¡it

brancüss, br¡t ,ilLffer¡ Xn tts ovold - ailongats afrð wcrmr¡ta

resielef" Intete€dtate Jurenll.e foras of vOsiel.e¡ ray æclll

in $¡-¡fglûg¡* (e,g, fxrn ühe Fennlngton Bay roef*) ubleh bears

cLongate ¡ ü;rcro¡1¡åe or spherleal ¡nrcrcnste vêtl'clc¡'
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3. t. PÅsrgFI{rÅ (Ítrner} t. Àgardh 18tr8,

ï. ågarcth 18}+8¡ 2l*8; L8?0: trtr8¡ 1i196: k7. Ðe roui

L895! L\9. Ðe Tonl et f'o¡tt 1923¡ 69- tarvey L859Az

285; rû63; pL. 2\?i 1863; s¡mop* fl.. Iølug L927r

1+3. Lueae 1909: 13i 1936: ?l+- gonder t1812¡ 6TLl

t8l3¡ fll. lløersley l9f0r l6C.
p3tlfg XL. PLÂ18 lffifll, ffgr G"

fi¡nul eaqi,çu1oa.t¡:g ltrrner 18L1: lOOr t. L76.

C" åganlh t8lt¡ ?6¡ 1821+r

?9A. GrwLLLe 1B3O: sYnoP. 33.

4,qrpq$rn!-a pg¡+lsr¡lçta Areschsue 18*: 10 (336).

Sonder 1880: ,.
Ðeealsns 1gl*+F_¿l#t lgr¡2:

33o. Kuetzlng f8\9 t 6¿9¡ llooka¡ and Harney 18t+5¿ #î.
uay 19391 20h.

fypo tscatlüy. F ßenü Island r tsasl Stralt
(R. Brssa).

&pe* ,F Sf'
Pl,ants dark brosn hrnnlng ôarker on drylngr oot-

Laceonrs, Èouglrr up to 6f c¡u. long. Eoldfast dlvided. åxla

terote r üp to 7 m. f.n dianeter and radlaLly branched

(oeeaslonaLly bf.latoraL). Seeonôary þranehes up to trz eæ.



29O,

tEng ar¡tl 2 mr. ln tllaneter ¡ terete' lertlary branchss

uÞ tõ 5 cnn. loug and as u¡ucb as ons nllllmetre {n d'la¡netetr'

aâgrrlx flllfonn r üÞ to 3 { -f} cn' long anð up to Ô' l æ'

in d,laneter. YssLelos absenü" Ifltlmate ranulf. sub-

dÍehotæous and dcrveloplng 1n to reeeptaeleg. Reeeptaclec

terete¡ Y6rrlleose, s!rnp!.e¡ grffid€û and tn close panicloa;

up Èo b m. long and. 1 m¡. þroad. Coneaptaeles sCatter€d

Ard blgoxnaf.. Àntherldla 2O - 26 ¡1 n 13 * 23 ,t¡' Oogonla

Lú - Ztto ¡r r 90 * 192 P"

W¡
S.År¡Sr r Sape Spencer (Dars'y). Stenhotrsa Bay (Honersloyt

gJ¡*tpfo). Start Bå¡/. hcountor Bay (Gtolan¿. Uæsr¡leyr

l+-6-19h3. Earrisr Say 19¡+3)- Port Elllot (Harrlst

Dec€mber L9l+3. Hussey ln åD.r and ln Iå')' Êacepdc Bay

(f¡ sonêer ls8û). (hrlehen Ba¡r (ï¡onersteyr 1-9*19\9.tnsonder

18t2). Robe (Ì{ackllnr 30-8-il9w}, Stlfrky Bayr l{om GreLna

(Høersley, 1$-8-Lgf1l. Port !{acDonnel. McÐonnell Bay (fn

sonder 1880).

[angaroo Is1anð. * Hlðtlle Rlver (Womergleyr 21-*-191+8]'

Sestsrn Rlver (Þlonrersley, ?-1-191{6' tnrfekâhankt 2b-¡-1945¡'

Cape ds Co¿odle ($msrsley r !-1-1pl¡4). TLvonnc Bay



egn.

(!{æersla¡ 3l-12-L9t*fr ?3*5*191*t1 2-1-19116 and â-L*19t¡9}.

Fennlngtoa Bay ($ffierr}eyr 23-l-t9l+t+, 28-1-19¡*60 5-1-19lgt
ard t+*1-19ll$. sebodde, Ftbnrarv 19t6). C*pe Hlilhrehby
(wçsr¡leyr 16-l¿91*61 12-1-L9b? r and 2t-l*19\8).
Yletorfa. * Brl,d.gwator Bay (Beaugtreholen ló-L?)gl. Gardu

Beach¡ Portl.and (Beauglabot e, ],8-8-t9f¿ ) . Íonty Baacb¡

Port'Lard (Huf.r, January 19tO). Porttsnd Bay (ln Sondc¡ 1880).

Porü Felry (Hanrey, ln LÐ.r and fn lCD.). Peüerborough

ÍP* and Bennattr f7*8-19h9). fear Polnü Boadhf,sht (Þavf.st

1-e-19h6)* Quøensellff (188Ê tn mf¡*r and ür Ið.). Popors

Eyer Port Phlll.tp (l{uetLarr ln å,Ð.¡ and ln IÐ.). Port Fhtlltp
(fa sond*r 188O). lrlllsonts Prmontgry (ln So¡¿er 1853r and

f,a $Ender 18801

IrllnÀer¡ fslarÉø¡ Eese Strait (ffinçiller, ln fÐ.].
Sasuanla¡ * {h¡rrte 8l.vsr !{øtrüh (ttovrerøley, 28-t-19h9)r

*lveslÞoe Potnt (8ennett, Jld-l9rr,. Bæhy Roehr î¡n¿r Bast

(lûonarsle'y, â7-il,*1919)" Gesrgstwl (Êunn ü[ LD. n and ln
10D. ), Lw Eeeil (CrlÞb, IÞ*f9f0. Perrf.n, åugurt 19¡+8)*

åatrobe Beg (Þe Ðørl st Fortl). &rr¡le (Hæarslry, ?ó-l-19ù9).

lhrse Samocks (Ban¡retü¡ Ip-[-]951+], úlape sorrel, (Bennettr

4*-tg5l).. laroona, Fobart (Þtæergley¡ LJ-1.-19þ). EaelchÊïk



Ð2.

Nsc& (t{oore ¡ 1f*l-19\9 }. Stansea (t{æersley, 19-1-19¡tg ).
Hw $an¡th Hal¡s. * fi¡ofold Bay (Reader l88o). llJ'þt-

Tflbe (ln sonder, 1880). ilewts 3ay (rn Hay 1939)" Batøantg

Bay (ln IÐ. ), f,llavara (ln Þfayr 1939)' Bord,l (Lueasr 1901

,.n åKTi, ln May 1939). Iong Reef (lÍonarsley¡ 19-3-19b).

lugge¡ah (ln ÞIey, 1939), Sweastle a¡rd Port stephens (rn

Ëay).

Frcu Oape $peneerr SoutJr Australla¡ arurd the

soitrth east eeast to Port $tepbens r Næ Soutlr lales t and

along the coest of lasnanf,a. Lelng (lgifi, report* thc

pressnce of s¡-¡gt¿s¡elgÍfe fræ FeT Soaland b6ü x,lndauer

(191+?) ðots not ünclude lt anong ths Ngnr Zælar¡d a]€ae.

f.. f¡rlqql¡ta differs fron all otber specles ercept

fo. rrylfçfn anê @ ln lts raôfaL branehLng¡

and frçm the latter t¡¡o spælee Ln the absense of, vesfclst

s¡d the gholt€r, ðøtaoly panlcuLets receptacl,es' lhc

ctlvld,oå ho}dfast of Ê- plil$åSulqfia !s also ôlstlnetlvet b€tng

found Enly ln thts sBeeles and ln Ç- e4lqnÊEqFr p and C..

aI

¡---e--

1. åË[I æ Âuatihffi Snlversttyl I{æ ãoslând.



eg3.

bf¡?4Êfetl. Oecagl.onal dcep rsater speelmens of Ë!. Peqle-,

uLata do shw partlally dlstlchou¡ branchtngr sbovlng thåt

the type of branehlng (ðlstfchous or radlal) ls not

saülsfacüory to separate groups wlthtn ttre genug $gg$g!þO¡a.

l+, c. ,GÅr'{FÀÊ¡ã¡IgTÇ, (Pleeona e¡rd on¡næ

tn Pleeone) BoY. c@b.
lIÅfE rLf-FLflT E L¡(xxttl, fig'D'

FueoêåqF Fal'gpûpenst Pl.eeone and. Gnrnos Ln Plocone

18861 10, pl. 1, î, L, Pl. 2, f* 3.

SleoÊlfrF, ga].enaefF¡c Farlor 19O2¡ 90.

PervetlF. ?, lelqDÊpens,e Dc tonl 189t! ZLr.

B1os,S€t¡t}1sfr,,,.qf].gnÊgspqfg laylor f9tr5¡ 1¡.2r t. 23r f.1.

lypo Ioealltye Þ tdareaecl¡ Êelapagos fslande t

t{ast of, Eøuaôorr Fscífle Oceant.

T5rPe. -
Plants bro*n¡ bacoalng darher on drìFlngr upto ll0

GB¡ Long¡ olenÈer and fLexlÞ1e. HoLd,f,ast lnegUlarly lobodt

produeíng ssçeral atrrge¡ ^*xls terete, Ep to 2 pur. Ín

dl*moter, rfth alternata branchsa (nartlf bllaüerel uhæ

yor¡ng). $eeondaqy braræbee arlslng fræ the slðes of the

r:'iån alternate¡ f,ltlforur EP üo J em. lgtg. BånuLl

¡Lenderr f,lllfonor up to 2 cm. l,ong and t m. dlæeter¡

f-rregularly ðl.ehotonnous, davêloplng tJlto reeeptacL6s.



ãgh.

lesla3.çs absemt. Baceptacles tereteo verrueose, up to l¡ ca*

lsng ed, 2 uq. broed ¡ slnpl€ ot branched r aplculate and

subfasclenlete. Coùoeptaclsg ecattered¡ btlomaL.
tntherldla 3O - lrg ¡r x 1.2 - 20 Fr ln fasclcles on branehsd

halrs. Oogonla L20 - 180 ¡r x l+B - l0tf F.

frFEÊII'{4N$-FTAMIFÐ¡

Black Seesh Anehorage¡ $anta Marla trsland (tayl,orr l|*L8tb
Januar¡r, f93h). Charles fsland, G, lapagos lelanü (setuldt,

1933 ) .

CEOS.â'PHICåf, . ÞIsTFIBSrl0$ ¡

EsDtdrS litareaeel r ghethsn fsbnd ad Charles Islend
(ln laylsr 191+lJ farlor0.g02) reporüa tbs,t c-, ssLaoasqn$lF,

ls endæle ts Oharlcs anê Cbathan Islarxls.

þpe of I, qplgp+eErstf bag not Þoen l,oeateð,

Ç. ¡-ple¡rñqfqjErq resembLe¡ C¡-_Bgl¡nlÂË¡ ln
possessing a df.vlôed holdfast and ln the absence of

vesleles, but d.Xffers !.n hevlng e vßrîr sLenðer axls¡ long

non1l.1f,oûn rsseptacLes and alternate branchlngo



ær.

t. ç. JIEçÎIFÂÎA (Grwllle et C. ågardh ex

Sondor 18M) J. ågardh L8l8'

J. lgardh 18À¡8: z¡tl+; 1B?O: tÈrf i 1896¡ \8. Do tonl

fBgS: L3B. Hanrey 1863: S¡mop. l+?. Lucas 1909s t2¡ 1936t

fI. Sond,er L88o¡ tù. HonaersLey 19fo: ¡.60.

PtArE XtIf . PL RT E L XKxlIr, Fi g'E'

ef,ctp¡qfqg opetlnata Grevllle et C. Agardh ln
GrevlL1e 1830¡ S¡mop. 33. sonder 181*6¡ L6o.

41peqorv111æ W,ç3lryt+ Kuetslns 18\9: 629¡ L86O:

t, ?), f,. 2.

f?pe X.ocallty¡ ú ted llüns narlðlonele llæae

ãollandlaet¡ Õ South toast of âuEüraåLa'

Î¡rpa. æ B.

Plante brorrn r darker on dnÉng n co¡lac€oüt r üP

to lrf eua. long. Eoldfast diseofdr nP to J em. ln dls¡netert

yltfi a sh¡rt tsreta stlpe. lxf e terete ts ovolô ln

seeü1on, up to f m. broadr *nd dlatlchsusly brancbed.

Soeonüa*7 brancbeg tareter dfgtlchoul, upto 18 eB. t'ong

and ?'un. ln dianeter. Tertiar1¡ branehss pl'nnate; dlt-
tlct¡ou¡r ïrp to 6 cÈ long and I m. ln dtaneter. Queüernary

branchee fl¿tr üp to I esn. long and J nm. brædr nlth sentral

thlekenlngr bsartng strqrgly ðlettetrmrs r p!.nnate ram¡.Ll



?f,6.

trp to â (-3) eæ. lsns and I ø"' broad' Yesl.elct absslt"
gâfirLX dcvel'optng lnts recepteeles. Becegtacles flat ug

W 2 {*3} c8. Long ar¡d 2 m. broadt Blrmeten êlrtlehourn

rlleple (rarely braschaê)r ard Laneeolaten aplcnrlate.

eonceptacle¡ Ln 2 rsss sn the marginc, b!.cedl. åntherldla

3t * 53 p E 13 p ?0 p. Oogonla L2S - lf$ p tc 60 - 13âlL

F?Fclqgfig.Ãråsnrmr
Y" Aus. * BotünesÈ lglanð (ln !lEL.). Smn Rfvor (Hylna

Ín tçD. ). Cottesloe (mltn, åugult t gl+¡sl. Fræantls (¿n

Sorlder 188S). &ægraphe Bay (lD LÐ. r 1r îCD. r rnû lTr t{gL. },
Bunkerr Bay (¡loLLastonr 9*â-19f¡r. Betreen Cape Lesmrfn afd

King Georgers Scund, (Brxçe¡.l, 18?¡| ln HEL.). CEpe treeuvtn

(ln Ssnûer 188O). Klng Georgels sourd. (fn Saar¿er t88g). lrl.gg3
'fgland (Bsyeer 3*?-&9{9). Fl8urs ef Elght Istanal (}Íl.tllsr

F-fr'ryto). ssperenee (Dæpster¡ 1881 f.ü lfs[,. ]. &¡cla

(wocrerglof ¡ â-2-L95lt).
g.år¡s" 'D 1o aller Eest of Ê¡alr (Hæeraley, 3-2-1951). üæð

of tha $reat âustral.lan Btghü (Hæersl€yr t+-a-tgfb). $cattts

Bâyr lr uL[å* vost of Porlerr Bay (So{eralel¡r ã?-1-195å).

Ellfrton (Houorcley, 1?-1*19fI). Flshe¡y Bey ($llwt¡aldtnt

febräartr Lgfrr. sulf of sü. Y!.neent (Dutto¡¡ f.n !{gL. 1¡

sondcr 1880).



Ð7.

XangÊroo IEIaM¡ * tÍestern Rlver (ilæegley¡ 7-1-19M).

Cape de Conecllc (Hoaorslêf ¡ L2-1d9\8). VLvonno Bay

(l{æersley, 17-1-1pf0). Pennlngton Bay (Hmersley, ffi-5-l9\lt
2f-l-19t¡5 uoU \-1,-19t¡8). Polht llntlne (S,anersley, 2-2-L956r.

eBostsaPrl¡g$,. Ð rs rRtrg!$ I 01I..

F¡on Rottnast Islend r Hestern åusÈralla ¡ arornd the

goutr¡ coast to orffþt. Vlncent ¡ $suüh Àustralla ¡ and aX.ong

tbe coast of Kangaroo Islånå.

€rsvlLle (¡.830) pbllshed Çvqt'oselra,t!çstlqnta Grsv.

oË e. å,g. as ËSpoefes lnedltaen ¡ and tbe flrst val'lð

ûescrLptlon of t'tre specl.ee ls tt¡aü of ssnder (18h6) ubo

creðlted the epecles to Orev!.lle eü C. Agarrlh. $onder doc-

erlbOct ttrlg specf.as ln nHlantsg Prelsslsnasrt ln a fOotnote'

Íhe type ls hot ln MgL. (whlEb eo¡rtain¡ Sonûer?g Eerba¡tr¡n)

end har not been locaüe{.. $onder aey not havo bað a Prelas

epeelmen. Grevl,llers eOllecülons ara ln E. r and probably

trle specinen can bo ta$en aa Ê. type.

S¡¡-.æg¡.¡,Beþ resemblss Ê¡.JâÊffitr|*. end 0,*,-þfåfflgggc|.r

ür lts strongl.y ftattsnød receptacLes ulttt eonceptacteE ln 2

tolm¡ on th6 nargln, ard reseüblee @ ln t't¡e sbg€mee

of vaslel"es tn¡t dlffera in ltE terete axls. Ê¡*.*ÊgIISûl&

al,¡o dfffe¡s f:e lta dlscolå holdfast fræ e.*. brq¡?Ê'F¡otFl'



ã98.

6' gr¡ 4¡fltaFl#prA' J. Âgerdh 189?'

J. ågnrdh 189?s 102. Ìløe¡al'ey l9f0r 160.

PI"ATE NÛTII. PL NTE LT'X2CI [T,F'8' F.

l}pe Iocatlty. c Port Hlllot, 3' Â.us. (Fussey).

lype. Ë LD. (Herbarltu ågerdh I'lo. 1019)

Plants ðark bror¡n, cotlaeeousl earttl¡glnsus¡ reaehlng

e belght of Sl en* Hçldfast dl¡eold r uÞ to 2.5 cm. lD

d,laneter. åxte up to B t*vn. þroadr ovof.ð ln soctiont

plnretely and distlchonsly braachod. $econdaq¡ branehcr

terete¡ alternate¡ Ertsing frm the edge of, tha aç{.sr nF

to JO em. long and ? us. broad ¡ louer pÊrt of,tsn denuded.

lertlary branehet up to 7 cm. long ar¡el I s. bro¡d.

yeslclEc aÞsent. Bsnr¡ll I ( -g) cm. long od * m, broaü ¡

¡nrbðl.chotmot¡e. mttsste reutrll dweloplns t:lÈo receptael'ss.

BeceptacLes slnple¡ te¡ete¡ cloaaly anoni,llf,oro1 stb-

faselculate, Ëp to !.1 cü. lonß and 1 m. broad. Coneoptacleg

rçettered and blsæ41. ÂathÐr|ðta on Þrfien€hed helr¡, '

39 - * p r 13 - X9 F, Osgonla 66' * 13â F x 66 - 12t B'
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SPECI!(ENS Ð(Al'lINEn.

S. åus. * Polnt Slnelair (Wæsreley, Z6i'-LgflL and B-2-l.g*r.
PoLnt $estell (t{onersl.eyr 19-1-19tt). ïenus Bay (t¡ouerslery,

L2-2-L95t+) . Erltstsn (Flsarnuddln, 2l-z-yg59¡ . ctipe 0arnot
(tlmersLey, 8-1-l9tL). Wanna (Ì{laanuddln, Lg-A-Lgrg). Capo

Jervis ( shepS.ey¡ 2p-B-1g*). petrel cove r ì*ird¡ù:r of, Bluf,f ¡

vfctor ñarborrr (Honersley¡ Lo-14-Lgl+4). port ãLLlot (Euseey,

Decenber L897). :

Kangaroo feland,. nr Hlddle Rlver (ldmersley, 8*l*1gl+6).

fiarveyrs neturn (l{onersleyo 5-1-19I}9}. Cape de Coug¿lc

(!{omersloy, e3-1-L9t}b, B-l-Lgt+5, 28}-L-1g\6, and ?-ll-lgh8.
Schodde,Febmary Lgl6). tape !{tLloughþy (Wæersl.ey¡ L?-Í-Lghg}.
vl,cüoria. - Lsr*¡ance Roek| Portrand Bay, (BeaugJ.eholel

1J-1-195¡¡ . WtLssnts Fromontory (Pope and Eennett, Ll-j-¡gtg|,
ssQÇFåPß4c4r,r QrËIBrgrrr ron :

From Polnt 8f.neLalr; $ouüh Âustralla!¡ along Eouth

cltlast to l{rlssnts Prffiontoryr lrleto:rls, G. LnterpÊdra

ls eommon ln the sest of Fort BlLiot¡ ratsr on the soÌ¡tb east

eoast ln Ylctorla.



¡F0'

fr¡-jlnfæggHg, gross f'n the sublttüoral frlnge on

rough coasts exposed to extræe ¡gave aetlon and 1g an

!.nd,laator species ofþoueh üo very rotlgb condltlons¡ dlÜ-

appærrlng ff' IocaL sheltere oecurÉ r wh€rtas Ç¡ +pnflf.for1Fts

occuts ln subLltüoral pools on rough eoasts ag l¡eLl as On

¡heLtered coaett of moåerate rave ectloü (wæersLey and

Ednsnð¡ r 1958)"

Ç- llr&ç¡rne{le resetnbLes @ ln 1t¡

nonlllforln, fageleulete reeeptacl-os and ln ühe absence of

veslc¡bee tn¡t dlffers !.n tts ovoLd axf.g.

c., lntçFFqdtF also resembLes 9o þranÊçsEeÍ ln lüs

uethod of branehlng and ln the absenee of vesle.Les brt dlffe¡g

ln lts dlscold hoSlilfastn teret€ ol ovold axls and ln lts
terete, monillfo¡¡o reeepüaeLsa ulth eeettered emceptaelel.

?. f¡¡-.BEütrlJ&l (C' ågardb ln $onder]

J. åg*rdh 18¡+8.

Í. ågarêh t8h8¡ z)5¡ l8?o¡ t}l*6; 1896: lt8. Ða TonL

f89fs lld+. Ëarey 1,862¡ pl. 183¡ 1863¡ $ynop. t0.

Lsverlng 19\é¡ 218. Lueas 19t9¡ 13i 19361 73. Rslnboldl

l.Bg9r l+2. $onder 18f3¡ flLi LSBo: l*. Sæerslêy 1910¡ 160.
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PI"ÀÏE NLIV" PLnTE' L¡ct(xlrr, ç;8'G'

Grre.fio+pLra-sqæf.11ef C/ ågardb 1n Grsvf.lLe 1B3O¡

$¡nnop. 33' sonder 18¡16: 160.

Blgsq?vllfuts grevtllef. Kuetzlng 18\9 ¿ 6?$¡ 1860¡

t. 7g¡ f. 1.

1þpe Inocalltye b nÅd lltt¡s oecldent¿le llovao

HOllAndlaeË. * H. AUS.

Î¡rpe. -
PLa¡rts dark brosr¡¡ êarker on drylngr up to p0 en'

long. Eoldfast dlsestd r rP to 11 m. !n ôÍ.aneter wlth a

sbort terete stlpe' Axts tgrete I üP to ? n'E' t'n dlaneter¡

alternately distlehürsly branchd. Seeor¡dlarìf branches up to

JO ca. longr uP to 2 nm. fuþhnoter. lertiazy btanches up to

1l em. long and 2 nn. !n dla¡rsüer, denudgð of ranuLl ln üha

Louer hålf but wLtb sears of, falLen remuLl. RsnrrLl al'ternatel

dlstlchous, ultfnately ðeveloplng lnüo receptacles. YeslcLas

s¡þ-globogo¡ nutle, usually one nêat¡ the baso of eaoh

secondary braneh, BedfeeLlater nP to 12 m. Long and 10 En.

broad. Reeeptacles enstfo¡u, ovof.d¡ mooth up to I (-1f) cnn'

long a¡d, 2 m. aetoss. Coneepüaeleg \a 2 rors¡ bl*omral,.

Ântherldla 35 - t+8prL2 *?l?.$. ooeonts 120 - I,fopr60 -
120 p.
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ffßçmftL pßFilsqq3

ld. Aus. *- Suan Rlver, Perth (I{arrrey, ln 1gÐ", Fraser,

fn B" ). Cottesloe (sarcn¡ 12*6-L9l+t). I{orth Fremantle

(Royeer 23-?*19W). F!æa¡tle (Ilar.vey ln $ond,er 188S).

Rochf.nghan ( Crlbb , 1tÌ-8-19 50 ) . üeogra phe Bay ( ln MßL. and

ln IS. 1n $onder, 18BO). Augusta (Lueas¡ September L928).

Polnt DtEntrecast¡eaux ($mlth¡ 20-J-t9tå6). Polnt lîalcoln¡
Soutb nest of Israelf.te Bay (Wtt1ls; 28-11-19f0).

fs,reellÊe $ry(E1gse t{uellsrÍanse ln L,}. &rcl.a (lfomersley,

2-2-19í$. 1n L.¡ ard ln Ð.).
S.År¡s., - I,0 alles east of Euela (Hæsral€yr 3-2-1954).
Head of the Oroat AuEtrallan Bight (I{æersLey, ¡*-2-1951r).

FsrLorrs Bay (ltrs* BLcharflsr 1880 ln ltEf,.). Scottrs Balr

Hsst of Foslerta Bay (tfæeroloy, ã7-.1-19tt). Dental Bay

(Clelanê). Investlgator Stralt (Devry, ln Belnbold). Eneosnter

Bay (ttol-and). Boba (Flzasuadlnr f6J+-f95g ).
Kangaroo Îslard. * i{lddle River (ïonerslelr, 13-l-19f0}.
YLvosnc Baf (tfsmersley, 23*5-19t+5 ad 3*1-19l+6)" Roct¡r Polnt

Beach (t{oueraley, l*6-lgt+?) penntngüarn Bay (füæersleg¡

23-1-l9l*¡+, 13-t*1947 t aail 29*12-191+8).
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Tlctorla, r Brtdganrater Bay (Beauglehol.e¡ 2l*-/-19þ¡. Port

Pbtlllp Say (fluamuddln r 8-\*19 59) . wlleenr s Proraontory

(tn sonderr 188CI)"

Íasnaat!,* * 8r€nsea (HmorsLey, J,p-1*199¡

qqogRÅPJErcAÊ ÐrsîRtr4qrrpÎ¡,

Fræ Syan Rlver, Sestern Âustralla, along south coast,

fncludlng Kangaroo Isladr to lfl.lsmts Pronontoryl Vlctorla

and at Snanseal Tasuan{a. Tbe dlstrtbutlon of Ç*.frevll].el,
1¡ not rogtrlcüed to the west coast of Australla as reported

þ I'laney (1862)*

$rertlle (fA3n) flrst phllsbed ÇvgüoqPlra Fr.qYåJ,lútlt

G. ågardb as a ncpeeles lnedttaeH and, tbc flrst valld pub-

lleatton of thdspecleg ,¡ås ¡oede þ Sonder (ä8l+6) ¡Éo
I

eredlted lt to C. tgardh. îhere 1¡ no typs speeluen of

Ç,vftonhorg- qrEyril"el ln !¡tEL. (rftn vblch ts lncsrporatecl

Sonderre borbartrru)r anð tho typs ha¡ not besn loeEted,.

e^ cr'eçll 'l el resembleg {. ,peç.ttf¡+tå, ln tts geneml

f,çaüure¡ þut dlffers ln lÈs branchlng¡ ovol.d receptacleo

andl La the gresgnao of veslelo¡t.
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8. c.. PåÊlflp¡lulr (Mertens) J. ågar€h xBbS

J. .ùgardh L8h8: e)5¡ t 8?0; trho; 1896: \9. D* lonl

189f: 138. Hårvêy L859b; ã8Ir¡ 1861r Synop. h8. talng

¡.899 z 67i Lg27 11f3. r¡¡eas 1909: L2i 1936 r fL.
ñaylor fg54: 613, Sonder L88O: trl. Hæersley 19fO¡ 1,60,

PLÀTE XãI.PL RÎÉ LKJ(X TTT, F¡8.H.

Fucus &l+.üy{çÞrrm Mertens rB19: 182r Pl. 14.

Ç¡fctpFe{r'+, Jìlatv].obl}¡q C. .ôganih 18241 288. OrevllLo

183O¡ S¡nop. 33"

Cvç!,pnþqg lvaJ-lf.l trIarvey L9llz 2L¡ù.

Flatvloblun nçF.fgrsl;l Kuetslng 18\9: ó06. Oltnaru¡s

t889¡ la. Relnke 1û?6: 361. sonder 1S523 667.

qpspla$tÊH¡'r,pe tÊ¡ì5rr'!r o.c. seboldt 1938: 2æ.

HÊupqþh$lta neçÊlgnsåå Sonôer 1853: 5X,L.

Blos{,Byll,}eA J&atv..l$bl¡¡n Ðecaisnø l8trl¡ 1lrf i t8ba¡

33o. May 1939¡ 201+. Llnd¿rner 19IV! ,6L"

$pe Iroealftyr Ë äFovae Hoälandf'ae 11tto3¿r *
Àrrstralla.

T5rye. * Pe.
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Plantg dsrE bssrnr turnlng Yery darh on dryLng¡

eorlacootrs, rotn¡st, fLenroüs¡ up to ir neters long' Eold-

fest dlscold up to 2 en" ln diarneter¡ rtth a short bets
stfþ. Åxls flatr up to lb m. broadr thlckened ln thc

slÄdler dlstlcbously and. pinnately branchod¡ flattenlng

lncreasee gradutlly u¡nnrür. Seeontlary branchoa elternatet
ptnnate¡ arlstrg frcm the eúge of the exlcr narror balor¡

b¡oaå above, up to lL en. long and 4 laln. broad.. lortlary
brenohst up to 1û en. long and J. ræ. broaå and alternstels
branehsd. Suaternary bmnchss flattened above¡ Þeconlng

çs)cn'
leaf-llke (¡þ) 6 - fOþ¡¿ (2-) l+ - 6 (*11) m. broad,

tbiekeasd 1n tho nlûûle (ntdrlb-lffc)n dereloping rasuJ.l.

YeeleLet sphcrle&lr up to 9 (-13) q. dlameter ard' podleellatot
putle, Reirnrrll developlng lnto reeeptacl,sE" Beceptaelcc

rtrongly fletüend ¡ ut th cantral thLckentng r laneeollaüc t

çnslfo¡n or roetalLaüe1 al,tarnatc¡ plnnater üþ to t cu"

Long ad ? a. bmad. Conceptaeler 1n 2 roys Ea the mrgfn

of the recepù*elsø, å,nthertdla 18 - 2lr p r 6 - I n. Oogæ14

&-L56px5)-90¡r.
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SPECIÌ{ENS nXÂMI[IÐr

S.å¡rE. - Lo mlles east of Eucla (Womersley¡ 3-2-1951+). Bead

of tbe Great .å,ustrallan Blght (}{onersley, ¡+-e-195t+). Polnt

Slnclal¡ (WomersLey, 2i-L-LJfL). Elllston (lttsamuddln¡

2l-2-a959¡ . Po , nt Ðnunnond. (t{onersley n 11-L-19t¡+). Flshery

Bay (nlzant¡ddln¡ Febmaryl959). Port LlncoLn (1n MEt. ).
Speneerf s Cú.lf (ln MEt. ). Stæhouse Bay (Wmersley, 9-4-L950).

Investlgator Stralt (Davey 1n åIfiI; fn åD). Port Ådelalde

(ln sonder, t88o), ådelalde (!n HEL.). vlcfor Harbour

(Wonnersley, 1?-10-19tlB). Gr¿inlte IsLand (Herrlsr May 19t13).

Eneounter Bay (Gletand, 1928). ülddleton (Ðavey, ln ÄD.).

Lacepede Bay (t887 t !rEL,, 1880 1n þlEL. ln Belnbold). Gtrlshen

Bay (Womersleyr 1-9-19119. ln t¡fãL' ln Sonder 1880. ln
RelnboLd ) . Bobe (trtæersLey, J0-8-19\9 ) . stlnky Bay, sora

Crelna (lfosersley¡ lp-B -Lgl? . l{lzanuddtn ¡ L?&-L|rg) "
Blvoll Bay (l.n sonder 1880; lBbB 1n ll[EL, ), ucDonnell Bay

(we¡t, ln lcD. ln sonder 1880).

Kangaroo fsland¡ b t{lddl,c Blver (vlomersley¡ 8-1-19t+6 and

31-1-L9lt8). Cape de Csuedle (ldmersLey, 12-L-L9!s8)' Vlvonne

Bay (wonereley, 23-5-L9\l , 3-1-1.9tr6, 2-1-19\9 r ?9-8-L910

and tr-L-l gr}). seaL Beash (wonersLey, z4-L?Lgr?) . Pennlagton

Bay (tgomersLoy, 2tr¡í-1945 and 23-1-191üb). Oape tfll].oughby

(blonersl,ey, 6-L-19M and 25-1-!ptl8) .
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Ylcto¡1e. * Brtdgetrater Bay (BeaugLeholel 26-L2-L950).

Narrsrong Beaeh¡ Portl,anð (BeaugLehole t Li-5-a9\9). Portland

Bey (ln FIEL. T and ln LÐ. ). Port Fairy (llarveyr ro r'rm.^f'äoa

ln !CÐ.). Lorne (Benaett¡ 20-1L-19\9). Polnt Lonsdale

(Hathleson, 2L449\6. Mclennon, Jatntary 19hL ln !{IIB).

Qgeen¡cltff ( Gn¡now ¡ Deeenber 188¡ri ln t{EL. L881 ) . Port

PhÏtllp (Muellerr 18?3 ln M&L., and in LD. ln Sonder 1880)'

Fo¡t Phlll1p Heads (Ulllsonr 3-1-L881+ fn UEt. n and !n LD. ).

$orrento (wouersS.ey¡ 2-6-L9r3. Colemaa¡ January L929 ln

.ÀfU. ). Sumerland (Ðücker, 2112-1952 Ln l{UB. ). !üoodbourne

(FeÞn¡s,ry 19t+? ln MïIB. ). l,Illsonto f,ronontory (in HEL. ).

Sealers Cove¡ aast of tJllsonrs Prononüory (ln !tEL- ).

îesnar¡1a. e tor Head (Perrln¡ August 191+8). Georgetomr

(Ilarvey 1n ToÞ. ). Ìsven, Devon (1889 ln HEL' )" Port Â¡tttu¡

(Ean¡ey, Xn TCD.). lasnanla (ln Sonder, 1880).

Nerrr sorrt'h Hales, - Bondl, $ydney (l{tayr 1939)- ser South

tfales (ln Sonder, 1880).

erSocFåPnI$AIl ?I$TnTB{r I9, 4.¡

Fron east of Er¡ela¡ SouÈh AustraLlar a¡annd. south

cast co¿st to Bondl, Neï South llales and aLong the coast of

lasmanla and Sw Zealand*
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sartey (18554) sstablf.shed' a nffi spcelas -rÞ

Fyptqoeora,tr,¡,¡lll * al.srell relatod to @r ht

ln f863 hs conslderGd lt aE e syno!¡yn of ü" plgfif}qÞÍuq'

Kr¡rtslng (LS\9) estabLlshgd PJ.qtvloþr¡u pprtepplL (l¡ EpEtr+

r¡L.tvloblry Herten¡s) ustng the speclflc eplthet ãs a gøterlc

R¿Eê¡ PÅptvlçþfr¡g as e genus ras already oecr¡ptgd [n the

Legumlnosae bgr sblth (1?93)r ¡o sonder (r8t:) cürangd

P1sþvlob4un ßg. r to SFì¡roì,h4].j-q' Eepolatglqbrlq-¡u$rÈenifr

Ot" $ebidt ls superfluom* and tllqgltf.uate as E$¡{ryf&&l|'a

Ee[þcnsîl Son'cler antlðates tbe prbllcatLon of 0.G. $cbldt

ad ls basEð on tbe $8û8 tYPe.

Ê. o]"Ftylpbtrm lesenbl-es Q.rñSlnoil4 r$¡I[BhæEXn& ad

9å-peegkg!*. ln lts fI¿t recepteele ¡ ard aLso rçsæbllss g.

eÊggggg, and C. xt,fhoqef¡lç 1n tt¡ flat axl¡ ' êDd fr..JÊe¡ES*3,

fn. täc pressnce of vesleles, tn¡ü dlff ers frm Ç* 4ç+m¡oqa

a¡¡{ Ç- Itphpcn,rqq !n lts alternatc, dlståehous branches fræ

t&c edge of tbe flat e¡le. It also resesbles C--J¡eetlnatp,

{n lta eentraS. thlckenlng of tbe þrancbes bsarlng f,lat

reaeptscleE rtth eoneeptaeLes 1n 2 r(rri$r
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9, ç.JIE$SP#BÊI (SEteboll et Garttnar) nov' eæb-

fiLcpü'gH*31pe-.Þqt¡d¡¡espf. 8er¡l.ner 1913t 325i HL' l+6t

flgs, 1*8 - fgr $etehell ayrd Cerdner 1.921¡ 7gl. Derson

rgt+f¡ 
'.r+" pIårE xlrv ' pL RT E L xxx ITJ'F¡g'r'

lypgLocallt¡r*Êu*dalupelst¿nd¡affåæelGal-
iforslar (Ðr*Ëðegeer X897).

l¡rpË. .*. Ïffi. Fo. L63378"

Eoldfaet rblsomsttìtsr Þasal PÊrt of tbe plant teretel

up to ? æ. tihtcl¡ uppet part gradueLly beconlng flaüüæ3fr

rlth strong eentral thlokenlag. åxl¡ up to 5h em. long åait

up to 6 sn, brold" Ëeeonåary p-rancb€s alternate¡ pinnatCt

erlglng frm ttre sdgs of the axls r üF to Ir æ. Loas snd

¡1B tr ! mr¡. ÞrOs,é. RsstuLl terete to flat, alterrnte.

Ifltigete ramuLl dweloplng lnto recepùaclss. leete¡.E¡ ¿bsenü'

Beceptaclþe¡ eylfndrigal (when yCIgtrg) to flat and up to 2 æ'
1æg and 3 ru. broad. GonoeptaeLes ln 2 r:oys on t'be nargfn of

the rosepteel,c, b!.¡anrsl'. ånllherldla 3? - h0 F r 7 - 12 Ä'
Oseætt þ- &9nç r fr - 1o2 F*

sEFes{s4s H4fiIrÐ¡
íest ânchorage, &radelupe Xsland (Ëtlva r 30-1-1950)

&r¡delupe Islanô¡ BaJa, Callfernla tstatlon ?58 - 38t 18 *

?-193?). Ececb €lab, 1¿ Jotte r Csllfornle (ln Ðavson 19ìrf).
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ffirffi ÅPnreåå _p IsFq]FVf T,Ê[¡

@aêelupe Islanü end ta}íf,omf.e.

typr tnfs*uatlon bas been Lacated frw &sråner

(1913 ) .

In posscgsLng a rhlsomtous boldfest C.. b¡Fntt+f,FrL

ghoïs &æË reeemÞLance to H,ffrf+nftn but dtffars tn the
ratbð of, branehü*g (Þl.#reAffe ls trragularly dlchstæcytr¡ and

terets) and tn tbe f,laü, df.stf,ehorc reeepÈacles ultþ
bt*o¡mal eoncoptaclôr ür ? ræs elong ttrrolr narglnr.
(Brcnqcs,r+q ¡roseessåa þtsexr¡¡l, terete receptaeretr nåtb
aate eonce¡rtaeles abve erd featc ones bel,w. ).

e- þla4degqqÍ, reeenblee Çr F+cæasa and E¡_¡¡g!¡[e¡$u
tn 1üs flat reeeptaeles vltb conceptacres in a rcrys along

t&e aarglnt and also rsgembleE S, pect{nqþa tn t"he absence

of çesl.clas a¡ð Ç,q .ElFÇffipsa tn lts flat sx{ s, hÊlt dr.ffer¡
ln ltc ncthsd of branehlng anð in i.to rhlamats¡s holdf,ast*

¡.9. c.ù t{çlËI&IE0frFF. (Espel.

aov. e&b.

P L åT E X L VII . Ptr*18 TfiXTTT'gl'q+g

flg, tr.

fuçug pg&L+lfptï'rs Esper 18O¡r¡ 80, pl* Llt$.
q+cqp firefËt.stdÊå &¡rrner L81gr 86, t. ?3?.

ÇlFta.cglr4 pr¡tFtr,ailileq, C, Agardh 18AL ¿ T|i t8pl*r 2fll.
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ÇqstqnþSrî sn4Ftt ol.{ep (l!¡ner} .1. Â.garilh 18t¡8:

2¡*}r; 1B?0¡ trt+6¡ f.896r t+?. De Tonl. t ggts l\5. Iranrey
f.8Fu¡ 28t*; l859a¡ pl. f6¡ f.863¡ sy.nop, hó" teyerlng
18\6¡ ã18. I¡¡aa¡ 1909! 13i 1936s ?A . Bcf.nbotdt t8gg¡
he. ssndc¡ l88o¡ tf. sonersley Lgfiûr X61.

ÞT,s,Bepvlllec oeql*1llfe,ÊL Er¡etrtng LB6gr t, ?8, f.â*
Bfui¡sqryålLq LnÈe¡naíltû Kuatgf,ng 186O¡ t.??s f,1.

G*unos 18?01 13,
P.hv,alqüF¡,+¡1fl eqprtlo{d*g Areschmg . lg51}t I ( 33t}}.

t?pe Loealttyc * ñSgrtb SG&at.

t!Þ9. {** Sß*

Plants dar{c brovn¡ becoør!,ng ûn**er on ürylng, u,B to
lr neters long. $olðfágt dlsEotdr rp to I crn. acrors; gtlBe

sborü¡ üer*ter BÞ to 2 en. tong and 8æ. broad.. Âxls fl-at,
up to 16 æ* broad ìrttb central thfekenlng (up to 3 nn. nn

thlcM¡r) v¿tn dtstlehq¡r ar¡d aLüørnatq braneher. tecorde4¡

þranehe¡ fræ the edge of th* sxis, alternate, up ta Z?

(.90) 6B¡ lsng affi b m. Þroåd rlth êirtlehæs¡ alteenrte ,
torttary brcnehes. lertlary branebar ¡rp ts 3 en" tong ard

! m¡ þraad tdt'h fllåfom nmrll.. 3r*neh bascr rslgg dus

to sca¡g' Râaul'L al.ternaten Lrregrrlrrly d,lebotæoug aãé

ultLnately dcvelaping lnts reeoBtacres. Teslclo¡ abseat.

Bccscrtecler erønrled¡ teretoralnple (raraly þ¡a¡c'hrð) r

soalllfora, üp to l€ cm. lons rd 9*b c 
_\
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f¿gszing ovtlrrnt

broad,¡at the aplcee. toneeptaeles ssatter$, blarnraL.

.ånthertdlte 2b * 36 ¡r r 1? - 18 p. Oogonla ?2 - 210 n x 36 -
üa F.
swlMs$s ry$[prEÐ.
S. åur. * PoLnt fon¡ler (louereLey, 6-249*). Fmlerf s

Bay (nl*larrla, 188o1n li[8L.). polnt sinelair (Hmersley,

8-2*19ttr). f,p*ftt" Bay (Wæereley¡ 11-2-!g*t &Llf.gton

(Sonersley, Lb-2-L95l+J. Nlaamudûf.n, ãf,-24g19). PoLnt

Drr¡mond (Wome¡sley¡ 11-L*19f1) . eape Ce.rr¡ot (Wonersley,

8-1-&9tl). Flsberl¡ Bay (ülsanuðdlnr Februsry Lgrg). $l.eaforË

Bay (I{lrannucldXn, Febmary Lglg, . Hanna (Slsanudd.ln ¡

19-2-L9t9)" Investlgator sÈrelt (Ðaveyr ln Belnbold)*

Stsahouge Bay (l'loaersley, 9-lþ19F). Sturt 3ay (Ð¡vsyr

åprtl 1897). St. Vlneent cul.f (fepper). Sem¡Bhors (Ilarrls,
Ju].y f9ti3 ) . Glenelg ( Gnrnor, 18Bt+) r Hallegt t ¡ Cwe, port

!{oarlunga (HarrLer Auguet f9l+3). Fort Hll,J"trnga (Honaerslery,

12-Lû-1953). Hlllunga Reaf (Shepley t 29'949tt+). Saeond

VaLLey (Hmersley, 7*12*[p\6 ) . Eneorrlrter Bay (Cleland ) .

Port nlllot (Sæorsley¡ 1O-8-1957). I"aceped,e Bay and Gutcb¡m

Bay {ln Re!.nboLd). Soba ($acklln).

fiangaroo lEland. Ð &nu Bay (WoæeroLey, l.l,-1-19h6), ¡tlddle

Rfve¡ (somerc!.eE, B-l-191*ó). Vlvonne Bay (lfomersley, ?*1-19t1ór

L6-1-19þ?r âDd \-L-1950). pemnlagton Bay (Hmoretey,
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ã8*1-L9lrb , 2f-J4g\5 , ?-1-19\8 and. t*-f *tgtr8). Âuteebmbsr

Bey (Hmersley¡ 12-1-191f). Cape Hüferuþby (wøcrbley,

16-l-19116 and lp-l -Lg47).

lletorLa. - Btùdgwater Bay (tsaeug3ehote, l2th.&nd 19th.

Jr¡nc 19qg ). Isrrencs Roeh, Portland (Beanglahole ¡ LJ-!-1911).

HbalerrE Potnt, Portland (Hufr t L?-1..-LglA), Double Cornøl

Beaeh¡ PostJ.snd Bay (Beauglehole, 8tn. anA l.¡+Èh.July lgtl).
FortJ.and Fay (!{uçllE¡ ln UEL,, Ln Sonder 1880). port fatry
(Hawey, 1Bt9 tb lcÞ.r 1n UD). Pof.nt Lor¡gûa1e (tfmemley,

ã1.9-19\6) Queenscltff (1n LÐ. ). port phLll.lp t!Íuell.er in
üEL. r ln Sonder¡ L88ol.

TaEuanla, ñ Currte &[ver Houth (tr{mersley, 28-].-t g\g ).
Los Hsaet (Perrln, $eptembsr 1.9h8). Georgotama (er:nn, ln
Hawey 1-859). Sandy Cape {Bennettr 1f-f-19tt+), ganguf"n

(Curtls I 22-L*L914), De¡aent (Qldffeldr 1n llanrey 18t9).
Ðen*ant RÍvsr (1n $onder, 1B8O). laroona, üobart (Bonersley,

1J-1-199¡. Bagr.6¡"r¡ Neek (¡¡æ¡Er 1f-t-19\g ).
$cr $outh Sales. - trefold Bay (ln LD" ). Bernrgul Rlver,

flü¡¡r Il.Lavara, Thlrr@l., Coogee, f.ong Bayr Fs*å.& ss,,
fieutral Bey, Po¡t Jackson, Syilney Dl¡trletn end Po¡t

$tophone (tn Uayn 1939).
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¡

Fræ Polnt Foulerr $outh AusüraLlar around the

sflrtÏ¡-ûs,st eEaet to Port Stephens r $e¡t Sürth *lales and

along the &et of &gmanla"

Euetalng (f860) estabLÍshed tvo nell specleø e

SJqesevrllgr,lTteqo4ta and @ lhey possess

ftet axes wlth alternate, ptnnete¡ ôtstlcbous branchelt

frou thelr edges. RenulL are cttchotqous 1n B' .lntqlmedla,

bat are dense, penlellLforn as vell as dlehotmol,rs ln
n. neÍrrs:llifq¡s5lhafrlmtû¡

uL a4 tU-.tC r r^æ;rC ¡-l*
;hrüsebtflsrü*aw[be¿

odä obtuse aplees la @'
1r only a young and slender fom of 8.. ¡¡entef.I;f.f,eFq r êrið bottt

ara f.dentlcal ulth tbo earlLer deserl.bed Cvstooi-fra, n¡on1Ll-

tsæ;Lg.

C- Trontll{o$nlp reseúEbles Ç. plet¡r].oþf.tm f.n lts flat
asls aad the brasrchoE fræ t ts edges hrt dLfferg tn lts
pontllfgta r&esptealea vith seatterd coneeptacleg and ln tbe

aþsenes of veslelos. Ït also rese$obles C. qa+B$asçn$s ln lts
psnlllform tecêptacles ard 1n the abaence of veslcles brrt

df.ffers ln its dlseold hoLdfast and fLatr lbut alis.
Esper (18otr) degerÍbed Fncus,-4pnl,Lt"forpL$.r from a

fragment sent to h1¡n from the Ba¡rkstan Herhrlrm by Turner.

s1lva (,L953, referrod Fr. apnlltfoï'¡olF Esper to Êatlg¡bnn,
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bforErll (I\rrnor) J. Àg" r*hen dLseulstng @
I€b. 1806" (* @ (Îr¡rner) Desaisne 18b2)'

$l1va ls eertalnly lnsorroet ln eonslåerfne @
Esper * G'-.þgggIL (fr¡rner) J. åg. Sinee F. npnf1.Lfq¡B,l$ has

Tery much longer and lexer receptacles ttran sr.-hrgnll and

also differc ln bablt.

f,i Fonlt lforrnls Esper agrsss vlth @ (!r

@) rn tts nethod of braneblng and in posscoslng

alter3¡te ttregulerly dlahotmous flltfo¡n ramull dereloplng

tnto reoeptacles. Both taxa posggss tereter slaplð or

branched, roonlllfo¡u reeeptaeLes, taperlng o¡ blunt ãp8*

It appeara tbÊt F. ,Fonllf.tgTïIrls Esper antl Gr spa¡:'ulql¿eg-arc

noü dl¡tlnct. E¡ +pntll{orffi Esper antedaües the publlcatf.oa

of WlurnerL8l9 (l:@)- fhe

sorüect eosþlnatlon ls thus c'- Fo¡4'lÎg¡,rsts (BEper) rtñr' eomb'

Çi- mqrr*ltfqrrlît1$ has prevtøely bsen hrova a}nogt entlroly

83 @ (hrner) J. Ag.

lype snd rypo Loeallty have b€en losat€d f¡on the photo

of thc type of @(¡@EsPer) fn

ÅÐ. lypa consLsts of a sôalL braneh of € 6'7 em. long anä

reeeBtacles up to f, m. Long and 3 æ. broad.
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11. g. gOO$fiFI spr xlñ.

FTÅTE XLVTII.
PIÅÎE LXXf,fII. Fls. I.

trlpeI"ooallt.ylt&¡nnamaütaBay¡neaiC'1.r.n.o.
BoaüEbads r Fort EackLng n Sen South Hales (Honer¡Ley, ?2-8''l9l+t).

type,F åD. å198t.
froldf*st dlseolür ¡¡Þ to 6 m, 1n dlaneter. .â¡ls

flatn ep to 25 cm. Long and I m. bræd and.2 nm" thick¡

alternstely dlsülcbously Loosely þranebd. $econåaly

branchec erislng fron the 6$ge of tlre a:rí3 r EP üo I cm.

long and 1 @r sct:oss r altesrate. Braneh basls ssooth. Raü-

ul! Looae¡ flLtforor nþ to 2 cm. Long anð Less thån å m.

acrsús, dlcbotoßoaü ot alåðrfletsr dcreloplng lnto receptaeles.

TeslcLoc absenË or plesont, obovata, pdleellaüo r nutlp or

apXenrlatO, up to $ æn. long snð ! llç. Þroad. Rccsp¡"o1*"

terets ¡ looeely auanged , alternate, eloaely nonf llfora ¡

a¡riculate; Upüo 3 em¡. Long and I m. broadt sl"uple ot b¡'anched.

Cr:nceptacLeg sfatterêð ard bls€eral. år¡tberldte ?b - ltt ,u x

LO * 20 Âr, on branehed hairg or dirsetly on tlrs raLl of

the coneeptaeles. Oogonla 90 - Ll+{,r¡ : Ê - 103 Ër ¡flthsnt

ÊtêlJr,

sPffIl{FFñ, t}mrs$Ipt

{sr $onrth Walee. r* (kürnaçatta &qf n PolË ilasüfng (}üæarcleyt

22-8-l9l+5).- Psrt J¡ch¡on {Xookor)*
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&ær æÞ ffi tüc eþol** lsgålftårs. f,#lütrüL

nrthilil 9f ümnaþÍng anil wft!f,osn rre*¡Ênel**r ht ûtff,ðilÜ

la f"ts brû*út& çf, sS¿ {lÛp tn 3 æ} n l"wtülg *rtnag# Þtffiç
meetå b*tr-"K;ñli?t1 åÉå# sd'In tü* srwæt of,

rþËtt ¡scl'cls¡.
f?pc *p¡s¡ç* düüü cst Foüüt*¡ tW ve*'el*¡' lþ

3þgb üû th æcclnæ of $r..þs[ fræ fæt tr€IÜæ¡ h.S*Tf.

(Etrvryl shm oborætt Ys¡tch¡.

l** cî,.å¡Ëffimfiçi¡Iltl kffsf l$F
¡* *$*$Êlù l$t ¡¡dlt 1g#r bS. nr rut lSFf¡ t{&*

etrry lg tlr ä,*$ 1&3* s'ælu {f,' I&*t 19ffi¡ 1âü S¡6#
1ffit h'

PI¿ÏE Xtrx. mlrs Ë[rfrrr¡ ñg. É.

Ib&Aüffiit¡l¡¡!fif;r+.nFqmqqÊ S¡¡rrrr ffi lF*#ii'üË lffd0r È* Êfr

f*8.
tl$t lüwïfÐa rrÞ Frt *r't*rtÎasìô a?ti a'c¡ta',',"t),

$¡rr .* !,ïÞ.' {*38. ltr*tr. kl-s' ãs* l}*
fitlst3 ü*sk Hffi æ õ¡ãÉæ r æüxæeffit¡ fåffi1

rf tü S äüüt¡r 1w3* þl}úf,*rt dtûÈsgdr aP fta ? ur. lsÉITFIÜ¡

rt$.} t dtstlmgd, ¡hsûÈ tfficÞ*ü aûåF** f*f¡ flt+r r $P to t *.
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trlde ultb aLtettaie, retrofLe¡ branebes, tbalr baeal" part

subterete. Secsndary branehes frm the faee of the arls ,

up tÐ 2 cn. long end^ 2 tlula. broad , ïF¡es parts terete r dl¡*
tÍcboug¡ alternate plnnate. lartlary brancha* up to $ cm.

long and 2 um* brsad ¡ lover parts terete. Qnratemary Þranebes

subüeretêr rF to J cu. long a¡d 9 m, braad, bEarl.ng rså&Ll.
Ifeslcles abeent. Raceptsole* strangly f,lattend¡ enslforn,
up to I ø, long and LO m. bro¿d. PLant monooeLous¡ G6n-

ceptacles f.n 2 ross on tbe nargfui of the reeeptaelês.

Anthe¡idta 3CI - \O p x 12 - 16 ¡r. Oogonl-a 3,,26 * 2ûlt ¡r x
6o - 1o2 p.
sPtrsE$$ ffi4t{F$Ð:

faguenia* * lhreç Hamocks (Bennett¡ 1f-t-1g5b). Capâ

$orre$ (Bennstt, l*â=19r5). .&drentt¡r€ BayrBþ frf*A
(Fe¡rln¡ Septenber L9¡+81. Porü Àrte¡r (Crlbbn B-9*lgflr
Xawey ¿n gCD, Ln Sodo¡ LBBO). Blchçnô (ïtmsrsley¡ L9-1-L9lg).
Brsrnr¡ Blver (ldparvøy 1859. tn Scnder |88S).

f#fteÊåÞ$rff,ÀI. nrFrPr[BsriloF.:

ålåütg the soast of lasænte.

& S+,C4oFflFFe 1¡ end,æle oå gsæaûLan coasts. Eanqp

(1859b) tn hls orlgtnal deserl.ptåon of th{snecfe¡ nstf.oas
Port Ârthur (Eanrsy) anô Broynta Rivel ternn) ae or-tglnsl

logaltt16û. Earveyts spaelmacr Bo. 9 frm Port årütnrr ls Ln
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tÊÞ ad Êurnrs apeei.noa rrttå Locallty ffasrnanlar åg onl'y

ln I;D (t¡oøerslêf ¡ lrrsr L7-l,.l.95e). Halveyrs epae&en Ho'

9 fræ Port Àrthur ls seleetod, as the t¡¡pe.

In C,,i. xt$þço4rg{, aruü ft-¡gggmg$¿ the reeeptlaclos are

strongly flcttemød rslth eoneeptaelee tn tro rü¡s st tb*

tnsrgtäa of the reeeptaeLe*. In C. x#.nbqg¿¡ugl thess ræept-

aclês are anslforu¡ up to ! cn'. long aruû 19 m* broad tn¡t

in Ç--f,g,,cq$ee they are lgnsetrlater trþ to 3 9a' Long alrd ¡+

m. broad" Spherleal vasleles åÏe present ln 9¡-l*gÊügå&

but ¿benü 1¡¡ C.."Jrl$hpçgü:Ht. S,¡ f{,¡¡hfrÇflFp+ dlffers eËs€nt-

LaILy fræ G"-IlJ,gtêrlohtrq [n havtng retrofl€x b¡ar¡sbsa bsrnc

on tÏra faee of ths axlar a$d ln betng denrslð ef veslcLss.,

t3' Fr, n4cFSÊS* (Earvey ex Kuetstng)

$. ågardb 18?0,

J" ågarrrü,h 18?t: $rl; 1896r llû, Þe fsnl I.89l¿ LltQ. Ðe

Tanl. at fortX. 1923: 69, I¿reag L93á! 'l'b. Rsråþldr 1889¡

h2, I{æersley l9t0r 160*

PLtlE [. PLRre LXXXrtt' F'f' ú'

B,krs#trll3r* raeæoq+, Ee¡vey er Krretglng 1ffi0¡ t.
81, î, 1'

tfpe $oealltyr * ü¡Hc¡çe HoltandLar ånst¡alla (Earvsy) 
"

TTrIlo. -
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PLaats þrwlr boeætng darkerr oÐ drylngr up ts 7O

cær long. t{oldfast df.*eoi.d¡ up to 3 cm. ln d1*nEte!. lxig
flstr trp to 6 m. brogd sfth úlstl.cþous brançhes. Secondary

bra¡¡chss retrofltx¡ arlslng fron the feee of, thc a{xfsr trp
to 3û c.al. Iong ad ! m. þroad. TerÈLary branches up tllf,
cËr broad. fertte¡y branchos up tü 17 cu* long and 2 m. bræð

Satomart,'branches up to I cm. lsng Êtrd l rnn. brondt

sith ¿lÈernatêI¡ arrar:gaå¡ dfstlehmrc¡ r*.mu11. lsslcLst
sphertcalr üÞ te 5 (-8) mp* broadtr psåloellate, ¡nutle.

nåmil.l êsrelçplng lnüo receptacles. ReaepÈaeles rtmngly
$.atÈercit¡ laneeolate, pf.nnately arrang€dr 0.? - 3 e¡¡.

long erid 2 * l+ m* brosd. Conee,ptaeles tn 2 ross on tbs

aargln of tbe reeeptacleu ¡ btg¡mal* åntherLd,la 30r - 38 g
r 13 - ?o ¡r. Oogoala L20 - 2rto Ë ¡ 6o * L8o r$,

$wxHrus ErÊqlffi*:

S. Au¡" *' ûeogtraphe Bay tterfner ür ãs.L.r and, tn IÐ),
åugnsta (l,uaaEr 19ä8 la åE[t*]. PoLnü ÐtBnürceastre*Ìr¡E

{slrearår January tgt*6" $slth, 2û-3-191*6}. cape 8:[ghs

(fiarnrey 1n llgtrJ. Ismslf.ts Bay (Xoær l.n ËÐ,). &¡clr
(¡¡msrclry 2*2qlg5h. fn mtf, ).
S.ft¡s. * Sæd of tha &rcat lnstrallan Btght tBmerøley,
tr-e-1954¡" $csttrc Bryn b ui"l*s ueet of Fsrlerg Bsf
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{}tæsr¡Ley, ft?-L-LgfL}. Fsvlerts Bay tnfcnar{sr IBBO ln HBL"

1l¡ $or¡åer t88O). êlaro llayr Penoag t€b¡aberr¡ Hay 1929).

polnt slnelef.r (ttromere Ley , 25-L-L9TL) . Denlal gay ( cleland ) .

Point Þrr¡mond (wmarsley¡ l1-1*19f1). Ftshery Bay {N1ãâü-

udðln¡FeÞrrrarvLgw}'SpaneerlgGülf(uaveyllnHEt.ln
Sonder 1880. lepperr !n ffiL. )' Sturt tsay (ln å,Ð. )' Inves-

tlgetsr Stralt (Davey, 1n Relnbold). Brlglrton Ëeacb (Honersley¡

Hay Lglr¡r). Dlarlno (Sæerste'yr 2L-5-L953r. Port Foarlunga

(ffarrle, August 19t*3). Vlctor Harbour (De îsnf. Ôt FortL).

trecepde Bay ($rel}er ,,n L8],?. fi¡ mL. in $o¡der 1880' 1r

Bef.nlolô)* oufeiren Bay (1n Bslnbold)'

r*agBroo [Elard. * Pennfngt6n Bå¡r {ttontrsleryr \-ç-19tt6 ard

3-ó."19lr? ). Êocky Polnt (Þlon*raLey, ?6-B-19fO). SeCI.l tssaeh'

(soaersley, glþ1*r.95?), Polnü lLnllne (Hwegley, 2-2'¿956).

Vlctort"a. * Portlantt Bay (Muc}lerr 187ð ln MEL. ). Qtreelreel 'ff
(H¡et Ler ín Í,Ð. ) '

r

Fraü üeogragbç Bs¡rr We¡tern åustralla ¡ arst¡¡¡il übs seutå

aosst to Ssenrcllff o Fort PbLLLIB Bayr Vletorla. Earvoy

nev€r pnÞllshett a deseriptton of Ç}îqtp?r¡P#fl Is$€Ðpq# but other

eutbsra have erôål'td tha nase to hf'r' Kuet¿lng (18úa) sae ths

flrst to publlch a ûescrfptl'on of f¡*-¡nCtrOSÊ¡ vhl.ch he

ersdlt€d to Ëarrey. îypo hag nat bee¡r locaüd'
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S" ¡tfEgqn res€@blsc C.,,pl*tdË.f,þti¡p in lts flet
sxås¡ flat receptaeloa rfth eoneeptacleg Ín A rors sn ttre

Fargl.ns and s,lsô ln tbe pterence of vaslcles ¡ þnt dlffere
1n lts retroflex branctres frm the face of the axls an

ln the slze of ths receptacles.

1l+. çf clsPlÞfEå J,. Àg:enib ¡.896"

.f. Åganith 1896: l+8.

?¡rpe l,ocalltyr Ð &eor¡nter Bay, $outh Âustralla
(Erusser).

type, r- trÐ* tËerbarlun Agarilh fio* 11.30).

P[.Â'fE &TIPLRTE LXX X'F,3.N.

Hlants dark Þro*l hrrnlng da:rkon ær dryingr rrþ to
6O ca. leng* üoldf,ast dtseotêr r¡p to Xú sc¡. Ln dtaxreter,

trtth a ebûrt subüerete stfpe. åxls fl.aË¡ alteraateJ.y d.l,a-

üteÞmr,rly branehd r r¡p to 6 æ* broad, w!'tb retrofls:red

Þranebe* frm ths faea of thç txír, $aeonðary branehe¡

flEt¡ altenrate¡ rif.stl.chsuer uÞ t'o 10 (-âf) en. long anð

t w*" broad¡ üortlary brancbee fllatn aS.terneüer dLstlchous¡

trp Èo ll ø,' long rlth s€ars near thç1r beseg snil ra¡n¿l1

devetoplng lnto raeeptaellee. îeelelas abeent. Beeeþtaclea

terete trhen ym¡rgl or angular or flettened naar ths hEç öu¡

;o tbe coneeptacLes, vsrnreose, apleul"atsrüp to 6 (*BI ca.
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1)¡g an{ ] m" bro*d r ¡f.ppl€ or branched, eronded ln
faseleles. Conceptacles fn 2 or 3 ro$e (ln s@e casor

LrregnLar hrÈ close ütrgatber)r blssxr¡nL anð up to X ru.
broed. Antherld*a ä3 - bO F : 9 - 13 F. togonla 5¡+ -
f8opntl+-LO8p.
sPfic T,{,EU¡L,E^tSI4q r

$.Åu$. *Pol.n $lncl*lr {}$werclayo 25-r-']r9fl and B-P-lg5t}).

Elllston (l{oaersley, LJt-h. and t 5tb. Janrrary¡ 1gt1}. HarLno

(Honerslay, 2L*1"4953)" Port Hoarlunga (tr{onergley¡ 1!*L0-19fCI ).
Yf.etor trl*rbqrr (womerrleyr â3-tr-t9fl)' Psrt E$1at

{v¡æersley, 17-tr9-19t}81 ã}-!*1953 anð 10-8*19fiI "
Ytatsrl¿¡ a ?tarrnsmbool (tJouergl.ey, 16-8 ,-1949). åpo#.o

Bay (l$oacrrley¡ 1&-6*tt*r. Brlghùdr Boach¡ Fsrt Philllp
Bay ft¡æersley, 29-t-l9h8),
EÉqffi,åHHIÇå4. ÐIå¡RIpqfr r$.

From Fo!.nt Slnct.ai,t¡ Soutb lustrallel aroud south

soasü to Þort Phtltlp ãq", Vletorla.

ç,t,,J#tFpå44Sa rceæblleg t, Emnr$Tçtn4tq ln lts dlresld
holdfast¡ fLat axLe r!.th retroflcx branebes froa tbe faEs

snd l.s the fl¿üËen!.ng of tbs receptaelor due to Èbe coneept-
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aelc¡ Þsf-ng !.n roren þa¡ü f,ü dtffers tn tho absence of

vËsl.elsr the aag¡rlar recepüacles rf.tþout promtns'ßt sterlLe

arä¡ ad the þroader eonoePteelßg.

L5. $il-Êgå¡rååI¡1 J. ågarelh 1870.

t. .&gardh fB?0 I lr\2; 1896r t{8. Ðe rsnt 189f¡ th'l' trsing

18991 6?; Lgz?. 1113. tr*¡caE 19Û9¡ L2" Hayl"or 19ttùÞ¡ 6t3.

sond.sr t 8Bû: h.

PLå18 LItr'?LRTE L :(xxllt' Fi8'o '

er qfrsqfå,llË sçñl+f,tp {l/àg. } Iilneeusr fgtr?r 56L.

qfes &oealttyr Ð Chathau Islanat {frEvers, Fo. 1€S}"

fypr. - TÞ, (Herbarlr¡n ågeËh So. tI¡3*).
PLanüE þrs¡m, beecml,ng darksr on drylng ¡ etcrt r up to

6f c¡a* loag. ãsLðfast dlscü!,d r ËP to 3.7 E¡¡. {n dlalletêr. å¡Ls

flat, up to 18 m' þroad ¿nd J m. ùïlckr Yår'ìF eoarao ad
glgsÈg *lten:etel-y plnnately , brsneheå r vlth be¡eû sf brancher

gronnfnant end erotded. SeeoAêary þrenA,bore reürofLtxr a¡l,Slng

frru tt¡e faec of the axis I uÞ Èol3fen' loag snd lCr æ¡ brrffiü.

Î*rtlar¡¡ branchâs up to 6 eh. long a3{ f m. broadr Banu¡.f.

{lerrelOpfng lnto rocept*elaÊ. Yc¡f"elea ovofdL¡ up tlo I t' ,:,' (-1Ð

m.l; long and I - 7 t*91 m. t¡ræd¡ pd'lcellatel mnrtle, n€ar

tbs bac¡ of tbs branchçg. frecpptacløs lsnseolatel aæBres+d
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{up Èo I w. tnfc*}¡ efxpl.e trasafy þranehtd} eroardeðt

îrp to 2"1 ea. long agfi, 2 ffi. brOad' OOnceptaeLe¡ ln â rmr'r

en tba aargf.n of tbe ræeptacleo; blecrtral. Ântberldla 32 *

b3Frg -ltrlr. oogonla 139 *18o p¡1o8'1!0p'
swlss[$.E[å!{r$H,r
Hæ Eealand" #
ñsrüb Ietad,*F ¡irell 8eÍr sstrtagton {t{æeralry, 9-3-19\9).
Son{* Isla¡¿,æ Ëatkstrra *mcrsle¡r r L7-2-Lg)9 }. Hm

SrlebtoûT, ChrX*tcburEb (Lind¿uerr llr-5-I939). Oaåoa BaYr

Baah PanlnsuLr (Searfr Herbariru¡r Leåag DocæÞor 1906).

åheroa (Iafug, Jely 19e8). Brlebtsnr 0tago (I¿:lngt¡

aol.Lsstfm) ¡l õape $ar¡nder¡ (ln lætr,.). Dt¡lrêdtn (Lf-dauer¡

eO*?-¿9þ5). st. gl,af.r, Dunodln (wmerslsf ¡ f-l*tgl+g ' . .

,I*fng, ,ÀprL1 1895). Fo¡tbello near ü¡nsdt! (Sæ¡rsley,

Ir*3-19lrg). BluÍf , Fovo,*ttx stæalt {Hoore, t+-1-19lro).

¡r*lf Hoon Bayr Stmrt Islaad, ffmarstcy¡ 9-3-191t9).

eeÇe8AFur$fi[. QTEffiffir ï8H ç

Fræ Ly¡Lt Beyr Xorth f¡landr to Blüfifr South IsLand¡

at lIalf Hoon Bayr Stssarü Islaad and at ChaühsÐ Ëtlltl.
$ondon (1S8OI gtves thc êlstrLbr¡tLon of fû¡-åg¿¡¡ü.

as lag. anla and lator Luca¡ (1æg) a¡rd Lldsuer (19t*7)r

follo$rd hlË. Ltnüauer al'so reports Çr flaeïFrt,$ frou

åust*taX.la. It bas not been celLeated reeently fl'@ .åltÍ*

tra}l¿ anû lasnania ald $onrierra and Ll.nctauart¡ reeotd* n¡eil

f,urttra r conf ll[aÈlon.
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4. .geq¡#r¡+, rapenblee Çt .gLst¿mte ln Íts flst exåg

sltÅ brandhes frm its face anð ln the presenes of,

vor!.eJ.es, tnrt dlffers ln lt¡ close, d.ense branches¡ r*l.th

thelr e]rlLs lesg ror¡nded r lts stro¡gly sl.gseg arf{rf tn
the basss of, tbo þranches eroudd and Ls Íts erssdd

reoøptacLeg.

16. ç,ri BFTSt¡.Lfi¡|å (r.a¡Utardlere) S. å.gsrrüh Lghg

J. ågardh 18h8c ?t+â; 1.8?S¡ ttl+3; 18961 49' D* tw¡f
1895r L\2. Ðe lon!. et Fortf 1gâ3t 69, Ðr¿f lgtrlc 161.

sarvay L85l¿ 21b l8fgbr 283¡ 1&63r $¡mop. b3. &etag

}æ9r 6?ç Lgz?t 1l!3. l,ucas lg0g¡ t2l fg36: ?ã. $atrIor

re5\¡¡ 653. sonaerrf,fffi'*r$l|þ.#8#i,.åiån jr88€¡ b"

Slpp+ qett+flpm¿¡l X'abil1erd.f.a¡e LEOÉ: 111, tù 360.

!{Erteac 1819 r 8t"
ffgtqgçl.qñ, +pfirq;ç¡ernr, c. ågerdb't8e.1¡ 74i L82t+¡

289. $r'evlLle 1830¡ $¡mop" 33,

SlossByt*Åqq EsrtrofLpdfi Kuatzins r.8b3r Strl l.8tr9r

6W. Eooker and Earyey l8hf ¡ f{li 18b7: \1lr. Llndauer

tgb?! Í6.]'." Hay 1939¡ &l+. llontag¡¡a l$lrf¡ 6l+.

ts'l oqserpÅIJ.ee eaqÊo+oqg. Kuets,lne 1869¡ t, 8U fl,l*
Eorder 188û¡ 106.

Þlos&npf,Iåeg, epudat+ Hooker anå tr¿rvey 1S¡r?¡ lrll+.

Ëuøtalng t.8¡*9¡ 6?9i 186ûr i. 76r f,.l.
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*fe l.ocaltty, - 
qGaps van Ð1æn * lasuüille.

(l*þLtlarrl,lere),

lr!,6. - fl.
Stsnts Þrwn, bceßtng derker on dry1ng¡ corfasss$st

flærær, up ts S0 cø. lerrg¡ loose and spreadtng. EoLdfast

dlsesl,¿r üÞ to 15 m. ln dlaraeter, wLth e sþort üerete stlpc-

âxl.s, !it# np to $ mr brosd r ulth looee ¡ alteraate reürp-

f,le¡ branehes, Secondary branehec up to L? em. long atd 2

m¡ þroadr vlt& altelmte, dletf,clþu.s tsr4laty branehçs.

lertå*ry þ¡rEnebes up to 6 c.m. Leng and 1 m. bræd r ry1th

a,ltettatsl alnplo, flltfom ranr¡ltrr Bsttn$t. up tô ä eæ' loag

a¡d à W, br'ot{. Tcslclss spberLcal or e}llgsoLê r scetterd ¡

paüLcellate, ¡aut!.c' Ëlllpsoid vesleLes up ta lCI w" long anü

6 æ* broeð¡ *ph+rleal vçeleles np to 7 mt þroad. hnsll
dOreloplng lnts receptaeles" Reeeptacl.es sf.llquaforar uP

to 6 csa. long and 3 m" broadr Goßptressedr agleuLato¡ etepla

(rarely btanehdl). tørcspt'celss eror¡ûeû {n 2 rsrl5 æ tbe

narg*.n of the ræc¡tacle, þlsexual. åntberldta 2û - 2? p

¡ 16 - ãû F. Oog6r¡t^a 9¡0 - 13? ,u x, ?2 - 1,08 F.

f. isr. - 8t. lüteent Gfllf (lfrrellerr ln Xuet¡ürg 1t60 er

M). sserton (Heuersloy, ?9,-l-t9)91' 8tvo11

ef (llueLl"er, tn sorrËer LB52 1n $ordar IBS0).
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Sfeto¡*¡r * ftcsnself.ff (1n Sor¡ùgg l88O), BrLgþton

Bea€ür Psrt FhtllfB Bay (Wwers1ey¡ ?9*5-19tß). Sllsoaf s

Prwatory (Ls Sonrler 1813 a¡rd 188S)"

Tasænlar * flw frcad {Fsrrtn, .ûugust 19t+8t CrfÞb,

tt+-s*I950)" Georgetorn (Ëarroy, 1859 f.n sonder 188û. G¡nn

1& XS.'). Bombey Boek, Î*oar East (Soaerslsy, äf-1*19¡9¡,

tr¿trobs Bay (De Tonl at Fsrt!.). Cape Sorrell (Bennott,
lr-â-I95f). t{Lselonerìr Fêy, Bnsur fsland (l{æerEley¡ Lf-1-19h9)r
gssr Bay, greurborungh {!.n 30Ð*}. Port årtl¡ur (trlbbr
22-6-19fO).

*er Smth l{eloç. * 8d[sn (fn Hay, lg$], fathra (Oribb,

5-tthrå99b). Ît-[h*fl[h (f¡ $onder l88o). potnt Brædarãr

{Eats}" Êlena (tn Hay, 1939}, rylff ead $or¡dt {tn ttay,

1939)- s$$mr (fn emêrr 18881.

Ss$ñ¡ÊrF4Ê4¡. nI*TB#lIgür
$rs $t. Vlncant {¡ulf,t Sqrt}¡ åuctralfa¡ arffi soath

ca¡t cæ¡t to 8ffi1, S¡dteyr lfw $urtb T{ales and slsng tbo

ao*¡ts of lemæ!.a¡ Ëw ãsalsnd and Chetåan 31sd.
Sffider {188t} reporüs C*-E#tf.ofrlo¡S fre*n Geographc

8¡yr tfc*tera tustralta,. Slnee tben tù has not Þsæ eollactsd
ft*m $eogrupbe Bay o" ¿rnjr part af ldestern åustr*LLa. ãonds¡Ìt

report uay be eonsfderd aæolrÊorrsr
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Væfsl.es arc lateral and rot axlllary lu S,r. çcÈr?*

&¡ng ss gLven ln tbs typc deeerf.ptlçn of Lab!.llarlûtere
(18M).

Oonparlson of the type iûpser{ptåon and Knctzl,ngrr

f,lgure of 4, cçlgat* Sooker ar¡d lfarrey lrdleate that tbe

Latter Ls nôt, df.fferent to C. qqt¡pf]-se,

type deserf,ptlon arlû the ff.gnre of, ?",Jsapqflçaoq¡¡

x€t. (fræ st. vfnest âû1f) lndfcatc that d.t lc not di¡tlnct
ffOm C- retXofLarra,.

Dclf, t19b) staüee thsü tbo e¡rsrnùd tn¡ftr of
reeeptec.les anê atpdant vesleles near tho bsss of f¡ba

Þrenebes ere ühe charasterlEtfe feahrre of ct' Jret¡,ofla#¡,
lbece ar€ eÊf¡¿rnlf not the fæüuræ of S* qBü$#Î.er¿ kt
of Ç..,,,tq¡!¡1ÊiFqn anô Ðslf,rs dsserlptl.on eppllae to the

Laüter epeeiae.

Çn r+þfo{lfiry resembLes Ç+, *ltlg$sffi f,n l{saetboat

of b¡anchlng and eæpressÊd ræeptaclsr ìd.tb eilnaoptaelgl

Íã 2 rttrs æ tho naargln buÈ dtf,ferr fu lts presqtca of
leålcles a¡d ms¡e atmgJ¡r flattaeË er!.e,
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1?. g*.ËIlrI$$Sñt J, åserdb I8?û.

J. tgarôh 1870¡ t+¡tf¡ 18963 \9, Ds Tø1 L$gf{. 1\t"
l,nsss 19û93 I3.; 1913¡ 58i 19St ?Ê,. soudsr l8&r h"

Smcrsl.of 19fB¡ 1.60.

PLågts lrr'PL A'l-E L Xxx tll,F¡8'd'

Þþqpçrr$,p+"Efllqqos+ (J. Âs.) Hay 1939: âO1*.

ly¡e rocarltf. 5 Porü ph11,11p (ttueller)"

îyXß. * tþ. (Herbarfum ågardh so. 1t9Ð.

t

Plentg êark brs¡rã r beemlng darter and, brl"ttle tar

d¡yingr corf.aeeouer ttp tø t.l metsr* long. Eolðf,ast d1*eoLt¡

up tô 13 ua. aËrossú gfXpÕ teret*, up to 1.2 m. loag aq ?

@r ln dLanster. Âçt.s fLatr qrr*drangular ln Esetlmr np to

f tøa* Þrtür vtth ratrofle¡sd braneheg fræ lts faecr baeal

part terate. $econùary branches up to Jû cn. Long and 2 m*

bræd, alternate, dtstiehoüFr lerttrary branches Ep üo tr cn.

lsng and I rya. broadr wlth fl.ltfonn and dm,sely crs*ild
rasull. Tssl'd.es abrant. Raa&ll devoiloping ln]to ?€nêpt'-

sclÊs. Seeeptacles conptesEs¿ Þnlt not ¡trong}y flaütætdt
cl.c¡el¡f plurater uF to B em. long a¡d 2 nm. b¡oaû¡ sfnple¡

ettenuatorl at þoth æds. Caneøptacles tn ä scllra æ tbe

aargfnl unl.- or þåssua1' Ântheridla âh - t*â p r 1ä - 18 ¡l'
Sogæ1a 6Ð - fto ¡¡ x 36 - Ç6 B.
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qpwsq¡rq4 #¿¡rÏqfiü}e

H¿ .åns. * tottesLceo fiei:r Perth (Boyoe, Lå&*Lgf¿)"
&eefeolen tdest Beaeh¡ Esperence (,7*L"+931r.

$. A,us. * Veûre ssy (ldæerslerr le-â*lgfh)" trllietm
(StøarauÕdin, tl*2å9591. Cape tasnet (Hoøercley, 8*L-f9Í1, ).
Êt aef,or"rfl Bay (t{onersley l 6-L-LgfLt Nlxamuddln, Febnrary

19t9). Fishery Bay (UfzanuddLn¡ Febnrery f959), S1e*bouoa

Bsy (l{ouerstr eyr gJs-1956), EnEq¡nter Bay {tn soøar 188û}.

Xangaroo Islend. -.* }}rll Bay t"t¡omersley, 18*1*L9lrf). llvonne

Bâg (Bæeraloy, 2-3-l-L9\lr. Penningtørr 3ay {fiæsrsley, 1l+*1-l+8r

?8-1-L9M end lå-L*Lg)f', " .Ëchddo, Febnrøw Lg56). ånta-

ahaaþer (Hæersleyr 1?-1-19ì17) t tape Wltloughby (Hæersleyr

12-1-191*? anû L6-L-1gIl6). þilð&la River {!{æsrs}ey 8-l*19¡16}.

Hsst'ena Rlveü {gæsrsl,€g* f-t-X.p¡ré},
Tf,ctoriar * Bridgan*ater Bay {tseauglebo}e, 4*5-{,;gr+g,

$1gatrudðlnr lts-4-19tf). Port Falry (ia lffi,-) XerrasaÞest

(Fl¡affirddån, 13-tþ19S). Poterbürü¡gh (peps auê SeruetÈr

1f-8-r 9l,e ¡, Polnt Bøedþ.rlgbt 1 near *ngleaoa (wouerrtery,

g-g*7g53" nþfsrl-2,-1g¡#), Fsrt phl}-ttÞ(i¡r XBt¡. asrl ln lËg,

tn $onder 188O). Q¿ree,ns€Ltff Bæeh (Ffsagr¡itdfn¡ 8#19191"
SoodÞcrrne (Ðüie¡et, 19t+? ln Strt8). $srrents {Galænt t:9æ
'.1¡ åKü. ldmarslay, 2-6{[g13l, Forù*s (Hael*resson t L51-L957r.
gsl.f, *îos¡ Bayr near Pengufn ReseslreN Fhl.lllp IsL*nd (flann*

16-t¡*19tt). Tlre sobble*, FbLLttp Isl'*nd (Xlæmlådla¡
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10-¡+-19 lgl. gstt s Bay, Phlll.fp Islã¡ld (Slmuurtåin, 1ç-fr49# ).

l{a1hc¡rçllle, Saratab Bay t3ennett, $ôvenber 191+g). Sealerrg

Cove¡ east HLLEon Prmontaly (!tEf,' )"

fiew Sartlr sales¡ * Je¡nrín Bay (ln $ay 1939).

S40F8,åP4Iê,åí"",RIBTRffiIIT"ISS0 * Fræ Cottesloal Pertht

lfsgtern åustraltal atrwnd Ëhs sguüb east eoast to Je¡r¡ls

tsayr Heu Ssuth ldales.

e* tllliaqßaa reEembles 6." rqtqf$Ê nn lts genlral

feabrre¡ h¡t {tffers in lts quedrenguLar axLs¡ ln ths cøploüa

aþseaas øf, vEsl,el.es and ln 1Ès çoeprsssed raceptaelsc'

18. S, Ëq{sRrå tËcrt*s} E. Âgani[h t8l]8.

S. ågarrtþ 18t+8r pt+3¡ 18?o¡ t*tr3l 1896¡ \9. Batley and

Earnoy f8?Lr Lrú. Dc Tonf L89lt lltL. sarvey LSflt ält;
1863; s¡meip. hl+. I¿1ng Lg??z lt+3. Î¡reas 19s9f 12¡ 19363

?2, sorrâer lïlzt 670¡ 1880: lù. Honereley 19fl¡ 160.

Pf{ArE LV.PL RTE LNXX¡¡I'Ffg'R'

ffic¡*.,rgtçfålp !{ertsas 1819: 181.

fr¡ip+øltn,rptEftq C. Âgardh 1821¡ *tç 182¡r¡ 2S9.

$rætlle t 83Ol Synop. 33.

Eln¡¡s,Fv¿l¡,'F*. retprt& Hontagne 181$1 6h. fiooker Bnd

sarvey l8rrfr l2?; 184?: l+11+. Euetz!.ns 18h9r 62f .
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ly¡e f,oaalltyr Ë rsovae Eollaffil,aar åustralf,a.
Tlrps. F FC.

Ptants brErn¡ baconlng üerker ffi dryf.ng¡ fLttl
iueülehonsty a3,tennately brancheôr rrp üo 1.2 netres long,
ãoldfast dlacelür BÞ to LIr m. êcroser ¿rrf.s sürurgly
fl.attansd, dl.süfcbanrly rd al.tsrnate,Ly branchød r ¡rp to ?

& þrotd and. 2 ;ræ. übLek. SeeOndary þranches artging frm
fba face of the e?ls, reürofldßr rF to 1â eæ. long and 3
&r broed, fle,xloua. 0ðd branehcs up to lr8 em. Lmg.

ä@u11 darelopfng from the secsrdary Þrancbes r several tfna¡
dltãst@ar¡ $lth br*adLy rounded axilr" veøteLes absent

otürc, ellfpsoidr nþ to 12 qm. long a# 1O ¡m. bræd,
pdleellate¡ nmtle ot apleulate, ard slngJ.e or rareþ 2 ne*r
ttrc bass of tbe aeeonå*,4¡ branebe¡. Reeeptaeles d.ryetopLng

froca the ramLl¡ llaoa¡-erürgatsr ton¡Loee, slmpLa (3-)

I * 7 (-8) En" 1æg and L - â . brotd¡ w!.th apfculrte apfees

tn fascf.ç!.as. Oøaceptaeles ln â nms æ the reçeptsclc*r
b1¡su*I. å6th*rldf* 2b * lt2 Ë x X.ã - ?O tû. Oogæ1¿ 1Sâ - 16â

Èrtl+-g6lø.,.

t. å¡¡t. * Bussaltsûl (Prelse)" GægreBhe say (l*ret¡.ørlr frpe
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t,ç651t.n (14 $orÉer,.lr:¡,889). Faf¡reen tape Lrern¡f.n anê Klrtg

Grorge gæM (l{axsell r 18l}+} '
g. ¡s¡. * 1€ ¡¡l1eg Gasü of ÞreLe (WøsrsLeyr 3-'2-19t1ü)"

Eead of ths Sreat Âustrallan Btght (tltvmersLeyr \-e-L951t).

F¡¡rLarrs Bsg tfttchardsr 188û ln HEL. )' Potnt' Fosler (¡lsn-

ertl€yr 6-e-19511)" sçot'tre BaF {tfonersL wt ??4-19f1)'

gconle* Bay (¡fw#cley, tr1-2-1951+). Polnt Dn'¡narod ttfmørsLeryrt

l,l.*!.-1951+)* Inve*tL8¡tor $traåt (Deveur). $tenbolr¡e t lortc

Fsalnsuls (lfæercLsyr 9J¡-1950). 8t. Tlnesr¡t Qplf

(gçf¡n¿, Hovæber 1936r tn Sorrûc¡ 188O). C'læaXg (Hoa-

emloy, 1rçJ¡-ttl*8)* !¡artno (Homsrsleyr *-5'' ;95i). " Po¡t

Boerlr¡nge tgarrter âWnrt f.913). gort Þflllu¡rga (Wæer¡l€fr

ll*f.it9lrf en¿ Ar+J+-f9IlB). !{tl"lr¡nge Besf (gbspf.ey, l+-lrtgflf).

$alllsk,r¡ Bslch Beef, {EaLa¡ 19-1*}$S6}. Enesrntal Bey

{ãatnrary 1928}, Tlotor Earbmr (}læeraleyo 234'L9l3l,

Fort Elllot (t{æergleyn 1O*8'Lg5?}. åceapefla Bsy (Hü€11€t,

f,n Sondcr 188O).

@ 1* vlvorma Bey tumersley¡ 1l¡-1-!pk8)'

$s¡1 Beasb tlfæera,leyn a¡rf-l9trlrl. Pænington Say {l{æereLeyt

g$*1-1p\b¡ âl+*5*1g¡+5; 28-?*19\? ¡ ?2-1-19¡¡8 r t¡+-fs-fgh$

and J¡-12-19\9).
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fi,storla" {ñ; port}affi. (Halr, lanuary LgSO}. Portl*Iltt

Bay tfn $çrder 188ol, Fsst Fatry (ffawey ffi ggD.l. Folnt

LuEda,le {td*thleson, 21-9-1ptr6}. Port Shlll,lp Bey (¡mel].or¡

åueüst f85h). $afsüf BrXr Fsrt Pbtlllp Bay ($faeplrerton,

1¡rf-195?I. Erlglrton Beaeb, Port Fhllllp Bay(Ê9-5.å9U8).

$olrenåo (â*é-lgf3), lt¡e l{obb{as, PhLt-Ltp Isla# (f¡p;
*nil Bennott, 1l:.!í-¡9\91. ffetkcrntlle, tleæteb Bay (Pcps

*nð Bennrtt, 19-5*19¡i9 ). ï¡ll*a¡rra Fræontsr? $frfel,lar¡

tue 1853. Ln soüü'er 188O1.*

tbsænls. et &rrrlo Rlve¡ U$rth tllæersleyr 28-1-L9trg).

Bæbay noek (Hæers}oy, 4-l-1949). e¡¡ BaV (1880). 3,rrtle

{Sær*lryn Ê6*L'L9¡*9}. tbræna, Eobart (}loæer*Lcyr

lþl.ct 9k9 1. Srsn*æ tuss¡rsley¡ 1S*1.-191r9I, l*sma¡rla (ln
Sonder 1880).

lrw hsaeLùss¡ Tfcøtort lusüralf.a, arEnnð the s,æth

c-*.et to lÍllgæts Sræ€s¡tsryr Ylstogl.a aad on the co*st oJ

Îa¡mania.

I.f,fns t1tâ71 reports ühst Ç¡ f,,ñtpçÉq, ha¡ noü baæ

solåectd ræently t{r Soaland, ad he conslders thc orLg-

fr+rl rec il¡ agpþ to e,n {e$rnf.Lq+ao Ll¡d,auer (191ù?) toos

aet t^ncluüe Ç,r. fstfitÊ+ aüBü39 Sev 8æLand al.gae.
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$,n Fpùort* resæblss Çr.jFeÌro,flaña ad e",¡tfFfçft*
ln general f,eetur€s br¡t dl.ffers tn lts torrr,Lose receptaclet

and strongly ranndd, e?rla of brancbe¡.

19. C. ltnffiSqå {R. Brown ex, &nmer)

J* lgarclh 181{8.

J. Àgaråh 18tr8: elr3; tB?O: r+rrf; f.896e h8, Do

loal f89f: lL3. Ðc Tüarl et Fortl 19233 ?O. Harr¡ey L85lt

ãb; 18#t¡ 28h¡ 1B60¡ pl. t23i 1863¡ 8ynop. \r. Ëalns

1S99: 6?i Lï?fît 1\3, f,uca¡ l9ogr 13; 1913: lS¡ 193t3

?ã' Havror le5bb c 653' rffi"årl:f¡;ï, lål'*1,?*' b'

ftEnn+-ip&T.mgq¡ B, brsm ex t\rrxa¡ l8btc lãt t.
L5?. sosüeüs. 1819s 18f,

Cçstoîpf.la-.tofll1o*a,.C. ågsFdh I82I ¿ ?li IB2L¡ æ0.
Êrovll-la t 83û¡ $¡mop. 33.

4losspyurlffi , tgrTllp,f;â. Þocaisne l&¡r*# l8l[2r

33o, sooþcr ad Harr€y 18hlt 52?¡ l8lç: Ifll*. Llrdauer 1gt¡'?¡

561. ErlotELne L8hgl 6?:8i t86o¡ t, ?4 f,. 2.

typt løcal'ltyr * Eent IsLand r Bres Sttalt
(8, ts¡wlr ).

l¡rpe' m f.
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Plante brønt þcsal.ng darker m dlyf.ngt co*e€ou*¡

ap to 60 qß, Lsng. $oldfest, dlscold r üp to 1l am' aorort

rftb a short and subtereüo stl.pe. å¡ls f18Ër Ep to l0 m'
broed ¡ dlstl.choua with short reüroflamd seeonåary branehes.

geeondary b¡anches up üo 5 (-21t,) can. Long and I (-7I m.
þroed, Sertlary br¿,Lnehss retroflexr t ''1å âJ* os. long ar¡ô

I (-3) rnn. broad r fl.exnürs ¡ alter'nsül€ry hlberculats aË

thetr þeses. R null eubfaeetcùl'aüe¡ cinple or fotksðt

clalraüe¡ developing into reeeptaelês. Testcles abc¡dent

ðr lsre near ühs basoE of seetrndary or terüle¡y brancher n

rlrpl.e¡ ¡loûåeellate, mutle¡ s¡ùerf.cal (r¡bæ ysnug) or

el-ll'paoldr uF ts 1û nln. Xong ã# 7 æ. þrolð. âæeptael,cg

terot'e¡ såaple¡ aploee b!.uatr a¡.ternatel"f arranged up to ?

{-6} an" leng atd 3 ffi; broad¡ +rs¡dod üuftt' C9ü-

cgptacl.eg ln 2 (*3) rcssn bleomnal. Ântharldla 2? * \o p

x to * 16 F, oogcarla l2o * L62 p x tr8 - J6 p,
W
T*,Ekrta, * SrE lfobÞfer, Pht"Llfp fsland (Ftraæådlnt

xoJ*.-fg 5gI. å,pollo Bay (gtssiln¡ddtnr Lå-t+*1959). Polnt

ñoedþågbt (Ucmcr¡leï'r $-$-19y3). ångle**r (lhepherront

2]-1¡-19r?r. tgrçr*y (ucI,eltr¡a¡¡ lB !fEB. ]. ps¡t Phtt.tf.p
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{ln Sondsr 1880}* Polnt Lonsdcle (Hathtrsonl 21-rl-{";9\6.

Sspt€ebm 1$tr8 1n HtfB. ). Hoodbourne (Däcker, Febnra4p,

Lgtr? ûn H,ltB"). I{astern Port (namey, l86s}. Halka¡vlå1e,

Herat-eh Bay (pope sffi B€nartt, l6üh,rr!ü 19t"h. t{ayr 1g\g}.
ftdal Blvar, *filsorf s PrmonterTr (Sdcrr 18t3). $ælertl
tove¡ æst of l¡tLl.s*rts Præsnüorlr (la Sæder 1,88Ð1.

ta@Èni.a, * f,Gr HGed (Perrfnr År¡gr¡st lgtl8)" ûeorgatsns
(Cunn, ln Sooker ¡,:nd llarvay 184?). Bouaþ &och (ttonercloryn

2f-1*19t9). &rrntre (Hmorsley, #*I-L9¡*9* þ€ îcnl, st
Fartl). rhraE l,Iarmachs, Ilunter rsl*nd¡ (Eennatt, l¡#th.sruû

17åh'Jaanstp 1?51+). Hcst l{ead {3ennrüt, !t-l*lgth}" ulvsnhoe

Pelnt (Bermettr $L*3-lL9*,. Tasseãla (Xn Sargar 1980).

f!æ Âpollo Bayr Vf,etorl¿ to $ea¿s"rr Gæe1 $Ll.senna

Prmontory and on tþa eo*st ef rasüenLâ and at [snË lslarê;
tsw Zealand,*

$e$'sr (188ô1, replts Ê- fqrlflgn fræ &eq¡ntsr B*y

s*å¡r. stnce t'hæ tt bÊr not þeea ætr.eeüd frsn lhcoturter hy
or Êr¡y part of $auth åastr.slls. Sord*rre repcrü a€y bC

eonelðereü a6 sflcoþmnü'-

3n ånstral'lan ¡nterr &l¡ s¡reef,ecr B8 fet as knem,
sGGtrtB q¡ the nogtrt¡ ard sffith ooaet of, Bsse sürÊf.t, rt glroü¡
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1n uppels¡hllttoral. pool,s. Fn, Fpg¡IO$r may bs cxposerl to

alr dux{.ng çery loy tldos. Flant¡goulng in tlêat gosl,g

are drarf and beoone eûtr€mefy hghy. Ilano¡r (1860) reporüs

the preeencê of, Eolltary vesLclea near the Þese of, t'Ï¡e

branchlets büt up to flve veslcle! occìrr neer 'tlre bage of

the s€condary branehes or tertLary bren€bes, Ia moct

c¿sõs plants baar onl.y seeonûary brancbe¡.

Gr tqrlr¿gç& resembleE õ. . reþFrÍ4 and Cr- ßçerv,{Llat la
lts tereto recaptacLes ¡rlth emeaptccles ln 2 rors (rarely

1n 3 rs¡ft !.n S- , fitrm'l,g#e ) and also resonbLa¡ 9., J¡*t'eTte 1n

lta gen€ral. f,eeärrca but dlf,fer; ln lts crouid tuft¡ of
receptaclee, atnrnåant veslclea and ln thiehness of tås

roce¡rtaûlec*

ä. cÊJlo¡Br$åffiTI.t 8onðer 185?,

J. tgardh 1B7o: trt*6¡ fS]$6: +?, Aserehæe \875t L, Dr¡

SEnt: tW5¡ llrb¡ 18g6r â3O" Inarvey 1Sl8¡ Þ1,' frt 1863¡

s¡rnop, 53i I*¡ea¡ X9Ð3 13i L93& ?2: fielnþld ¡.899¡

¡*2, Sorld*r L8522 6?q 188o¡ l+. Wcmcrsley 19F¡ L59"

PLå18 trVÍr.PLRlE L Xxx tV,Fíg'B'
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4el¡{pftÏ,lçç Þçt¿qvpc,fptlg Kuatrln€ L86$r ü. Tlt
f. 2,

ã;L!¡qËsü,rl+,-Fvqsr¡¡nçr,doe ÂrçsEhü¡g L8fi+t 1â t338)

tgp. Loeal,ftyr * Holdfast Bayr $T, Vl,neent 8a}f¡
Soutå &rEt¡slf.a*

lype. * ffSf,,*

Pleãts bronrrnr hrrnf.ng dsrher on d,rylng, flætøu*1
pl.nnaüely Þranehøelr trp to b meters Long. goldf,ast dlacoldl
t¡p to 15 ua. ln dåeueter* åx.ls csilptess€dr up to I nm.

broad and t mn, tlrlek¡ ulth rctrofl,Exeå branchec. Sesûnd**lf

branebes retroflscn arLaLng fræ ths face of ths âlrls, tl"p

to JO ea. long erd ] mr broad r vlüh ræËed qFLls, l.he

I-orer parü* of tbe aris ânü secondsly bnnehsa aro urual-þ
{wdod anä are dtrtantly tuberc,ulate. lertla¡y Þranehsc

up üo 1S cm, Long anü 1 rm. broad, ûenceþ plnnata rrttb
tsrste rsnnlf. lcsÍeles. s¡herf.cal tup to tt'rm. brmdlí"ott7ltç
"lãt-f* 

(â 6nt- læt a4 Qnrul'-oa"4-)2

,¡Ìsôlcellate, mutlc¡ cleetereel at thg båse of the seeoldary

br¡nchc¡. Ss¡eall deryeloplng lnto receptacLss. Êæeptaclel

terete¡ e.mootb¡ slrple or braneh€dr up to LB m' long ard, L

næ. þro¿d. toneeptacie¡ scattered (rarely ln 3 rarr)rblsæst
å,ntherldla 33 - ¡l+ p x 1û - l8 p. OogonÍa 134 - 168 p x
Ir2 - 1J2 p.

t



Slril*

Sffiilffis 8['.g#ilffiffi¡

Êi| åäs, * t*pe Donnington (Sheptey, Febnrary 1959).

Iavsstlg*tor St-ratt, ($avey. geve¡r¡ !n Ref,nhltt)' Port

Tf.necnt (womer$lof r 8*b-195CI'. {,êrosrsil (gtn Becklng, tra

Fgf ). êulf of 8t. TlnesnË (Febnr*zy f9}+8i ln $under 188û).

Lø,f,srra Penin¡ula (Huetler, Jul¡ 1-854). Senaphore Beaeb

(Harrlg, Íuly 19h3). Ëenley Beach (l{ay 19e$}. ülæslg

(4n¡nowr lnffi*). gæorton Beach (ldouersleyr). Holdfast Ba¡l

tt4usl.l'err ln Horney). Eïreo¡nter SaY tgl6¡Á¡nd). Porü E}ltst
(ftsseyr !r IÐ, ). Lacepde Bay (nefnæ!.d, ln FBT). ftíehen

Bay tRetabof.ðr ln $gB). sobe (Þ'reraersley¡ 3Ê*B-¡.9¡{9}'

Eansarr¡o trslanû. ¡Þ- Hûcky Polnt tì*smerslgyr e1-8-19b8).

Eastem Gove (SæercLey, 2få-Lfhp). å.nerLesn R|'ver

(tdcmesrley, g2*f*L$\l and e-6-tr9b?). es 8*y (Sæor-*Ley¡

16-1-tph6).' nsú Ba$ks {t¡æersLayr 2f-8-L9fÛ}"

fleÇsta* * Port Phtlf,tp (ltueller¡ ln 1S. ln $or*ilør 18ûS*

Eerrsy, t3t 3CÞ,). Coll.o $*yr $eelmg ({¡r B.). Frtgþtm

B*achr Port Pb11,1!.p (Ha*eyl l8fi anit !n I;Þ' )"

{bænf.*o * {&tm ür Lfü.

trffñtFå¡g¡ gÂË rtïtrrß,Ffrïff Fon t

lÈroü[ €ape ÐonnLngton¡ souül¡ ånstr-etla¡ arowrd Ëbr

sætb eoest to BrLglrton Beaeh, Port Fbfl}tB BaSr llotorfa
effi l*gmante"
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$ondEr t1880) reporta Ê* ,Þç.trvacfa$'îd[ fron ßoogr*phr

sr, Hsatern år¡stralla, $lnce ùtrsu 1ü ba$ not been sellæt€'è

from Geographa Bag t or from any part of WesÈem åustlãIl*

Sond,errs report Bay b€ eonsld,ered as erroneous.

åresehmrg {¡.85b} êssErfbed

but ln L87, he pÏacod 1ü *¡ a syno/tlm of S. boÈrvqeTf,ñ*14"

Ssndsr (XSt") t-a üeserlbf.ng Ç.., þ¡¡tr,.]rqcrst{p refers to
Eolôfart Bay ea the type LoealLtyr þut there Ls ne type

egecfnaei of Ê¡.,. þt¡yqgssÈl¿ç ln plentao lfr¡ealerisna€ fræ St.

Ylncent frlf r in }lEL.Êt, Tlncent @lf mey be eonstdeiod as

tbo typs loeallüyr 8s Eolåfast Êay is ïråt&ln $t. Vlncent

&1f, Eustsf^ug (1860) also refers to ç$t. Tlncent &nL:f,tr¡

tbo type f.oea¡.ltf vbsn dsscrlblue

Ê., bçtFyoey¡s,J.s resembJ.ea Ç,, tajgtlosa f.n gemomL

feetnre¡ hÈ dlffers ln lts short terete reeeptacles, la lt¡
vestele¡ îrblå erø sl.uøterd at the bese of ühe eeeondartrr

branehes enü ln'tbe tbf.ckuta: of the receptaclee .

tL, c.. ÐTgfEryjf¡r -f. lgardh 1870.

J. l8psrth L8F,¡ lftrS¡ 1896¡ ti8. Ðe Îon!. f89f¡ . 1lü,
So¡dcr

lal'ag L899¡ 6?l L927t x,l+3. Lucas 1909s taln 1880r h-

PG,ÅTS LvffI.PL âTe L)çxr(lv, Fí8'c '

T
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å1p*fqvtt-1.,çå-¡.ÌåÍþSËËå (J. åg. ) Llndarer 19¡ry! ffi1"0,

"ype 
LocatlÈy. -!- Chatbsn loland tfraçer* I{e* 1B}.

Ilpo" -. üÞ, {Herbarlæ ågerdh l{o. L11B),

^*xi.¡ f;l*t, up to b m. b oad n wLth reü¡of,lex1 looae branebet

fræa tbs fae€ of ths exls' Secor¡åary branehos up to lf æ'
Løng and 2 ¡m. bræd ütth ret¡nded ax!Ê and hsçs ofþrancher

lrtrt s¡srÉd. lerttary branebee up üo lü cnn. long ard l. w'
brs¡À brtth alternete dlotlebeûrs ranu].l. Tssleloe spherlcalr

6 t-81 an' broad¡ pedf.ceLlate, near thE hsg of the terttr¡y
b¡anËþs¡* Bânult deraloping fnto reeeptaclss, Beccptaeles

cæpr'rsedr *tæpl.e otr branebdr L*neeoLete¡ eplfirlate1 d,lr-
üantly a*:anged l,n alte¡trate sertes, uþ to 3 (*f) en. long

rd e üüü.ú þræð, Concgptaeles la 2 rcrs on ttre æægln of,

f.ho rssept+el.es, Þ1sæ1a1. ånüherf.dla tT - t¡f n x t3 - âO

Ft- ûogørla 1ã0 - 162 ¡r x 9t - Lo8 ¡r.

ffimF[Effiq*4ÍIlTfÍHF4s

Bs,r ãer,I"*¡¡ür rr South leland. ¡¡r¡ $ügî$art Istend (I.fn*

dauor1 and l{evcmåçr :ytr3i. tcf.ll'er Ín Lfnûsuar). gltff
(Þerggreor fa lå*). Bankg Penlns&ln (aßff, 18331 ln l{EË.}.

l{ortb Islad,, {Þ Âuchland (Capt. Faf.:rchlS.d ¡ Ln HBfn* ).
SeåJ.tngton (Ëellasayr 22*L-1868 Ln MBL"). ghâthåü tslad
(I¡lncIauer, åugust fgt+l¡ I?ave¡¡ Ln MÊ9,¡ eü.plnr ln Llnüauor),,



j44"

ÈEoËRAgHrcå& {lsBgrgrn ro$ r

sron "åuebLa¡ú, sorth raLanð, to Bluffrsouth rstand¡
$tewart Islanü â,nif Ghåthan l¡Lanð.

Sotatrer (I8SCI) ¡poorð,a g.¿ $ågþeg$E from Geographe

Beyi Feetcrn Australta, and later Tstng I rgaT) and

r¡tnd.ar¡er ( î.947 ) go1leçad. htn. sond,erra reco¡el nee{s

lnvectlgatlon beeau¡ç slnee that ttme no spectnen of,

C¡dl,stggta has been eoLleeteð i.n å,t¡etruIia.

Ç,¡dtåtentq. resenbles Ë._:gtfo{Ie& ln general

feat¡¡res but dlffers ln lts etrongL y *r6rag axte wlth
Looge braneh!-ng anå Loose coneeptaeles,

2â. S¡Ê0ffÈËS.å, Bp rnoyr

plate IrfI. plata r.xrÏIy, Flg. D.

{lgggegl¿JÊåjlrruqgs Decelene r"B4Zr 3]O.Kuetøtng

186O¡ t.75, t. I" I¡Lndauer Í947t 56I. Sond,e¡: T,:j46¡ 16O.

tystoselra drxnosa Grevll-Le and. C*Ågardh ln
Grevllle IB}O¡ Synop* 3r.

@ (crfi¿[e an¿ C..ågerðh in
GrevlLle)J.Agaréh f84gr 24f¡

Þe forrl 1895 r 14â. ralne

rB?0 ¡

1899 t

444; r¿96 i 19.

67.
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fyps ttleatltyr ' Arrþ€r nesr tlrø st't¡mf (ffsæuüd'lnt

r6J+-rgÐ),

$rye. ür åÐr å. ä31980"

PLants dark brervn¡ beccmf,ng darker æ d¡yLngr

corf,aeeoüs ¡ up to 1*2 netres Long wlth dsnge brancblng.

Eoldf,ast dfseold up ter 2 crnr ln dlameter. $tfpe tcrett
up to 1O qF. Long and I nmr ln dlaneter' åxle f;taü¡

up to Lb m. þrosd and 3 me. Èhf.ek¡ strongl'y clomeLcpsÈt

nl,ü,b alüernâte¡ d.Lstictrürs r pLÐnete banshc*" $eeæêery

branchss retroflax¡ from the faee of the *xf.*, np to ã6

€a+ Xoag anû l+ m. þræd r âItd bo¡+s of, b¡anahos no3 crouüed,.

fofùlar? b¡anches tp to 6 e¡o* long arÉ 2 u' broad¡ trorldoå

ïlth terete ræg,lf.. Raffirl{ to 2 æ. long afd I nc. broldt

çrolrdod r dt €hotmotre and deryeloptng trãts recaptacler'

Vøslele¡ ovoletr up to 1O unn" long Ê$d g ¡q' brþltd¡ spherle&L.

1O m, dl.ameter¡ trt&êrsÌl€¡ rare or Êbcent, oae at thc

base oqbactr raranSu¡r ptdleellato, autlc* Bæe¡ltaelcr
I

eouplçBsgd, Crorttdgd¡ altcrnaüt, apleulato¡ s{sp}e tocceÊ-

tonattry branchd ) ,tp to 3 co. long üd I æ* broed.

Go*eept*ele* crø¡ictl, ln 2 rs*c am t*e @tgflrt of tùc

ræeptacler; bf.sa*.tal åntberldfu¡ E7 * t+O p ¡ 11 - 1l ¡¡"
Oogæåa F - 186 p ¡ l+8 * 1OÊ F.
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sPffiffiffil Tç&{rffnq¡

ûfÂpt.* Polnt Þr"rmond (t{mereleyn 11-1-19F1). &rvsrtl,ggtor

stratt (lavoyr Ln Rslnbolð).' Stenhouse lìay (lrmørsley,

9*t¡*1959¡. Sturt FayÇ &eounter Bsy (Earrls n Decæber 19L3'

ta Sonder 1880). Fort Bllfoü (Womersl€Fr 1?-10-19h8r HarrLs,

ÐesonÞør lgl+8.), tt¡let¡3¿1 Bay (Hæersley, l-9-191t9). Robs

(tsæcrrley, J0-8-1$þ, Slsanuddln ¡ 161-b-1919 ). $tfn¡ff Bayt

fiora ërela¡ (Sonlerslay r l9-B*Lg57. Sluawuddln, 16-q*19t9 ).

Port ts€Sffi¡sl1 (ntzgrnrddf.n¡ lll-2-1959 )-

fiangaroo lel¡nü.. ** Tlvonne Bay {}læersley¡ 2J-l-191¡5t

3-1-1g116 and h-1-19t0). Seal Beaeh (Hæersley, elr-L-1957).

Pemlngüon Bey {tlomarsle¡¡ 1,2-1*lg\l ¡ 2l*-f-t9t+f , 28-1-1?h6r

13-þ1gtr7, ag-7-19¡r?r E-L-lg\?r ?-1-19!81 29*lä-19h8 ¡Ae

31-12-L9l{8).

Tf.etorla. * BrldgeuraÈer ky (BeaugSahole, 2btb. a¡d â9t&'

Jut.y 19\9). $hel3y Beacb; Brl.dganate¡ Say tBssugl*bgl*r

18-8-&gtÅ). PerËlar¡ð (¡tutr, Jaauatrgr 1958), Bermng Bæ€ùr

Fsrtl,ar¡û Ba,y txrsanuddlnr 13th and lb$r åprlLr 1959)' PÐrü

F¿lly (hrnry¡ Ho. 6. f.n I!D. ). Warrnaaboot (t{lsasu¿ðlnr

1l-h-1959¡. Point Soadkntght (Wmer¿løy¡ 6t-19t3. Sl,rannååtn¡

U.-t**19t9)" Qusensqll¡f (Orreno*, f8S¡ù 1n þ. flaamråôln¡

.S-b-19f9)r Sorrento (Ber¡neÈt, Fwenbcr 19\9)' I{a¡.f !{oen BaSr



3h7"

BblLltp Isl"a¡¡t, (Xlaanuddtn' loJ+-1959r, l?ra llobbl,es 1

Pbilr.tp tela# tglæst¡sdlao 1g-\*1$$). cat'is Earr Pållt'lp

Islrd {lt¡.aær¡¿ôln, 16-t¡-1959}.

l!¿¡asnl** * Inw Sead tFerrtn, Âugust Lgl{S}.

Ser¡ Serlr¡d. * Ssstb EslÊnd. * tyallrs Bffr ldetr1lngtan

(Berggræ* ln IÐn).

SontS¡ Isl'snd, * Ë*lhæra (Wæersley,- L!-2-lg\9¡ lucaaç

Ief¡gr 1-?-19301 $optæber 1928). sgtr Brlghtonr Chrl¡toburcþ

(Id.nåener, llr-5-1939). B¿nhs Penf.nsula (Berggr€üb Ûhoe hyn

B-ry Peatnsula {f"atngr ^&prtl. 193Ð}' lt"uaru (tlooarclryn

?b-2-l9tr9). Brfghton, otago tiol,ng¡ 16*1-L933)' $hag Polnt¡

Ðu¡rcdtü t$æars¡,ey 6-e*1958)" Sett SElurôerr sluff (Berggr*nr

la LD. )* $tgyart Is1etd. *fla}f, lioon Þey (Latngr 1?-1*1931+).

6EæB,lPWs
Fræ Folnt Ðrumçnd r Sffith &¡stralr.a r erouud tÞc

swth esast üe lbs Ì'fobbfesn Tl.etorta¡ at L* Eesd¡ ?¡snÊnf.a

s¡rd tå *s Zes¡ånå (f,rom f.ynlltg Bag tû $tsrart fsl.and)"

@bles e^,.Êñf,tg+t¿ and @
ta åt,c gæeetl fcatn*ree ¡ r.xtrfl also raeffib}æ thç f,o¡aer !a tfs
eoüpfessed rsesptaeles nith ceneeptaeLea ln 2 rers on tl*
*ar€Ín la¡t dlffere ln åüs dense braneblag $ttå *xlls lcss

rumÈsd an ths rmrgln n end tn sbort erotdd tufüs of

reeepüeelea råth erord.d r cünpact eonüeptaelÊt.
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t. filnqsa ls bÐEeê on $ond,errg opcelnæ sLnsa his

deserlptf.on of tbo specÍee Ls the flrst valld publloatl.sn

(IBtr6). Prevlousty onty übs naÐe of tÌ¡e specles sas ¡rub-

llshed þ Grevtlle anð C. ågardb ard fts na&e uss a

tnonør nudÌ¡Gü. $ondarrs shseü frm Prelre ls ln I{EL. and

eonsf,süg of several poor fragnents eoaprlslng (1) baaal

part of ÇrJUHrf,llfeta and (2) fragnenüs utt$ fer
reeeptael.e¡ yhlcb are of Ç.,Þrgünt$.. It ts avldsnt tbat
the cherscter¡ of S*-$¡¡ngÊ& sere derived fræ poor fragnants

of 0* po'nlltfera and t. brovnll, Aecordl.ng to thc Parl¡
å,rt. IiÍo, 66 (tqnJâr¡tû, L9r6) tbe nase Ê. dunoFn l¡ reJoctd
as a trmen dublunR.

In Orovlllet s Eerberlum (E) there sre four speclne'na

from $wen Rl"ver, Westenr åusÈralta, collaeted bgr Fr,aser

anð on rhlch fhcç næo b¿s bean bsod. Bno of these are

lnadequate ¿nd the otber tlro sBpear üo ba a foru of S,.

Bo?¡{r11f6;'fr. Tbe veslslos are suall¡ spherl.oal¡ s¡nrse and

the receptaclee are not properly ðeveloped. B¡¡nehes arr
closely algsag nôår tho axîs, fhe lorsst part of ths +*lg

1¡ noro or leas terets ($øarslgf ¡ &r3r Lgtâ).
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In LÐ' (flerbarir¡n ûgsrdb) t&ors are tro apocbnc

{tïos. ¡.21L 4n 1212} tmdgr Ç*JüUmos¡' C. ågardbts 6¡{girgl

sp+efnen Fo. 1e12, froa ûrevlllsrs Herberlun ls eterf}e and

allpêars to bs c.. sqntL{ feFa. The other speeiaên, Eo. 12L¡.

(Ilerreyrs Xo. 61 la fertlle ff', *pnsg.çt¿a (r S¡-.üWQû&)'

23" çr. SI¡qq.åACI¡i.¡tm (Hertena) J' Åga¡{h 18¡{8'

J- Àgardh 18¡t8¡ ?troi l'8?or tr¡r?; 1896¡ \?* Ðc lonl

18g5¡ ltfl. Eawey L863¡ Synop. 39. Leverlng 19\6¡ 218.

trsca¡ 19o9s 13i 1936! fl+. sondcr I85âc 67ai Lâ8t¡

h, üæsrsl, eY LlrrÛ¡ 161.

PI'*,1ß L)f. PL Â18 L x x x t v' Fi 9' e'

ft*eilq. snþf*fclp+tue Hertens l8L9! 181*"

ÇFsto¡ølfq snbfa3Êå4etå C. Ågardh 18?L: 83i 182h¡

ä89r sondler f.8l*6¡ L6o"

yr¡qfncryJl.ll-sß FnÞfrpF,çÎ,tr¡g'$å. tnetglng 181+9 t 6?]81 1860:

t. ?2, f.L.
î¡'.Þ€ t,ocallty! e sflerta Yan Df'eææfr lgmanla.

IIT'*, * (lYpe freguents ln ttErÞerlr*¡ Ågtldh Luuð)'

flLsaÈs brornn bee.oraing darker en ðnrlngl eorL*eoms¡

flexræsr Ep üo 2 netre* $øng. Holüfa.st dl¡colêr uÞ t'o L?

&r âGrsES, å,rf.s ftrst¡ altornate¡ danae}y ptnnaüe arl|
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üisü!.ehfi¡sly brariehodr up to $ lm" rìeross stth retroflexd
Þrenches. Seeondary branahes f,lst upüo 13 sn, long and 2

Etsr ãGross. lertiary brancbes upüo f cu. Long and, l. f wr"

broadt bearlng raeult, Rsmrlt eyllndrtcêlr alternaten

plnuaüer uÞ to b e¡n, long and t m, ln dLametetr. Tcslclss

present or absent¡ sphsrlcal (r¡p to l+ qp. broad)¡ ot
obovof.d up to (3-) I r'æ, loag anå J m, bloed.. Beoeptaclcr

torrbser coepåeü Et thE basa &re Èo coneeptaelosr looee

aþove¡ aplculate (prmlnenü eterlle a*n) sfnple or ofÈoa

branebeûr up to 5 em. long and,2 m. btold. Plant noaooe!.oug.

Coneapt*ELe¡ narkadly evoLlor (up to È m, broaül lrregulerly
¡eaÈterd ;:nd bf.ee:nral, ,Antberldle 36 - l+3 p x t 3 - l8 F.

ûogonla 12û - 162 p :e 9t - llll ¡r.

SPWIPffiåEFuflF&t

H, åus. - Fræ¿ntLc (ln Ssndar 1880). Hlohol Bay t18S0

la HSL.). Caps Leeurln (ln Sonûer 188O). Betseen Gepe

I¡aemrf,n aaå trtlng George Sounê (Håxrel1 , X87Ll). Àlhny
(f88f in I{EL.). I¡raellte Bay (1a ltÐ.r atrd ln LÞ.). Fortï¡

Iïln PBak fsland¡ Reeherebe Alchlpel,ago (h¡1ll[sr 30-l1rt9t0).
Fucf¡ (Tfon*rsleyr 2-2-!PSlr).

S. årr5. - Heaê of tb,s êraaü åustmllan Blglrt (Sæersley,

t+-a-195t+). scotüte Bayn h afles vert of ford.arf s Ba¡r

(lfoucrsley, 7?'-L.-L9fI). Potnt $lnelsl¡ t¡*on*r¡lsyr 2l-d49TL
å,ûú f-p-t9511). Tdffir Þay( tlonerslrry, 1ã-2*l9tl+).
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elllston ttlornersleyr L f*1-19 fl ' t{laanuddln ¡ 27 -2-49}9} .

Po!.nt Dn¡mnond (Hæe¡sley, 11-1-19f1). S[shery Bay a¡d

$l.ssford Bay tglsamuddial Pabmery f959). l-lanne (ß1æa-

uddLn 1 1!-!-195Ð. Louth Bay (Wouersley, \-1-t gft). IRveg-

tLgetor stralt (DavEy)" Stnrt 8ry (Davoy). Port $et]l

thlæersley, $L-19t1). Holdfegt Bay (uuel'lerr ln ìmf¡. ln

Sondor l88O). Port l{oartunge (Earrt¡, August 19¡+3i. lfæ-

araley¡ ?*l0*191d+. Strep1ey, ¿g-9-tgfur. tfltlunga Saef

( $ba¿sy, lþll-1951+). Seeord ValLey (tlmsrclüyr f-f,t-!ptt6),
Cape Je!çll (Sheplry¡ $-8-195b)¡ &eour¡ter Bay (t1ela¡rd*

E¿rrLsr lrlay 19b3. Hueller Ln !{8L. ln $onder l88O)" Port

BlLlot tHouarsl ey ¡ Lf;-Lg-191r8). lltðdlctorr Beaeh, EneqrnÈer

Bay (garr!.c¡ Ðeeeæber L9h3), Rcbe {Hæersleyr 29t}¡ and 3oth

Aug¡¡ct 191tgr 1f-3-I9ff ana 18-8-195?. Haeklf,n)"

fangareo fsland. æ Eocky Potnt (?7-L..19\41 8-1-191+7r

23-1-19117 anð 18-X,*19\8). ånerl.can Rlver (19-5-191+l anil

2-6-19\?)r Sast slde of Blleet Hsrd. (J-X.-1!l+8) end &¡u

Bay (18-1*L9l+5)..... Ves!.elE forn (tlooersL6y). l*tüil+å;t¡e¡-
It{id,ctrg R¡ver

n( 8-L-191$6 ) , t{Ëstem Blver ( 16-1*19¡16 ) r tape dt Cond!.c

(8-f.-19tlt). SLlen Polntr Vlvonn€ Beï ¡23-5-¡91$1 2-1-L9\6

and 1lr1-t9tr8)r PennÍ.ngtðn Bay (ã3-1-19t¡tr¡ 12-l-19\5 ¡

Al*1-x;g\f, ?B-l-l9t6r tr-t-lgh$ and 23-8-1910)¡ Cape
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Slll.æghÞry (fg-1*I.9lt6 and l2-1*19b?) and ånteehambor

(l0-1-19tr5 and 1.2-1-19h?).*.. $on vesf.ele forf (HmersL€ryr ].
YLetoriar r Gapc Brldgenater (Pope and Bennettl ll+-$-lgkg).
Srldgmrater Bay (Eeaugl.eholß, åp-f-199¡, Í,e¡rrenee Bock

(Eeeug}aholeg 13-1*19t1$). Portland Fay (Hue11Er, 1D UEB"

ln $sndor 188O). Port Fal¡y (Hanrey, Fo. Z sait Âlgae

Hullerlaneae ln Þ{st'¡ lcD. 1 êrü [Ð* Hulr, 'ilanaaly 1950].

Pctorboreugh (ïIønereley, 1f-9-199 ¡. X,orre (HouersS.eyn

âo-l1-19¡Ð). Polnt Roedknlght (rdoraerslery¡ 6-6*1953).

Folnt Lonsüale (Hattrleeon, 21-g-1g¡*6). Queensellff
(Huellerr 1n I*Ð"). Fort phllltp (t{aephersmrLS{ùgf?t

E:r. Hetb. åraschotg. fn IÐ.' .

l{atlrleeono septæher 19tr1 Ín HIIB. !.n sonôer lBBo}. Brlgbton
Bcach* Porü Fhlllip tIÍmersleyo 29*5-191t8). Boarnarl¡
(xtræ¿E1 âû-1o-1931 ln MttB.), porü phiLllB Heads (wtlsøn,

ín IoÐ. )" $orrcnto (HæercIeY¡ ä-,6*tg5¡+'. 16olæaa1 January

19þ tn ÀK[I.]. salkewillcr lfaratah Bay (Bemett¡ ]ûovembsr

191¡9). Ttlsont¡ Præonüory.

Samenl*) Ë Lor Haad (crfbbn ll+-9-1996¡" futer Ïrland
(Bennctt r l[+*1-19th]. sandy Gape (Beanett l Lf-1-1gllry] ,
Sapo $orrell (Be¡nett, lr-Ê-lg rr). port årthur (Iteweyr fn
XEÐ.). Srcaneæ t!{meræleyr lg*1-191r9}, CurrlE ltlver Houth

(l{oaerclcy, 28-1-L9\9 }.
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GEtST.rå ?flIff Âr,,, F r s 1ts IF,TÍ TÃ glr ¡

Frcm FtchoL Bay, tlestern .Anoüra1la, aLong the

sõutb eoast to lctllsonf a Plmontory aad, on tbe eoast of,

Îa+ßenla*

Tbere a¡e tso for¡oe of, Ç. nnbfgqçlma** .* ons¡

r¿hict¡ grsss along caln eoests, poasasseqberleler ad
lelge reeepÈaeles up üo f cu" long¡ ths ot-Ìrer fo*u
groulng on rough coagü ls dorold of vesfcLeg ad the

receptaclec ere Eborter (sp to 3 qn. lone) a¡¡ð m¡eh

brancboË.

fype hae noü boe¡ locatad tn Pt (*lmorelo¡r¡ B+Br

L9r?.).

En' frTEBr,çLrsf,Ê resæblos Crr-_tþV*tpæledfq ln ite
genoraL feattrrsg bnü dlffers ln f.ts Èomloss reeeptaeler
yttb eorreeptaeloe conpaet at the þase and Laoae abcnre, rúth
e pronlnent stertle arn and bl.so:rr¡a:" coneeptacLes.

2¡+. el FTfF$JIBOCÍSÐTå J. rtgErdh 189t].

J. Ågerdh f.8plrÞ¡. 97¡ 1896¡ 4?* Ðe lonl. 1895: ltr?.
PLÂfts IEI. PL A: É. L x x x rv, Fi B' F.

lype Loeallty+ * 8uela' t$acte¡n åustralf.a.

3¡rp€' î trÐ. Eerberl.rm ågandh Fo" ggg.
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år1e fLet, up te 3 m* b¡oed ar¡d 2 æln. thlc*,
emlttf,ag aLternate¡ dl,ettcho[s¡ branabøg frç lt¡ faeo"

ûs*onüely äransh€c reürofLexr üÞ to L2 cu. Xong anil *
rsnr brordr strongly dlatlehot¡s. nånrll ff,Llfomr alter-
natoty arranged, dteüLehôue¡ dLobotcuously brenched¡ up to
L'5 Gm. long and $ an, broad, dereloplng lnto reeeptacles.

VEeiclee epberlcal to ? nm. broad; Bcdlcell.ate¡ autLe.

B*eeptaeles diEtantly nonlllforu, apicrrlaüe, sf.aple or

branehedr Tlp toLS em. long anð iL m. broEd ercept uhers

cOnceptaclca oeÊilrr Conacpt*cles lrregULarly sCatterað

aad uniEeanal. Ântbertdle Ê2 - \O /u x 13 * lg tr. tn
fasefcLet sn branebed ba!.r¡. Oogonla ?2 - 1t0 F r 6O - 132 Ârr

Yltbgut, staLk.

$IFÇìH4S, SEåürff4r

l{. .Âtrst' æ Ffgrra of Elght Is¡.sndr Reoherehe årebtpelrgo
(w1111sr $*Ltr-1glgr,

Ont'y hõsa f,roæ Ffgur* of Etght lsland, and Srrcla ¡

Hegtem ^ÊustteLla.

Ç,,. ,tñ'ffllnoal.qdl$ ree@þloû Ç-,, nonL],Lf#¡a ln lts
Eæorel featurc* tüt dlffar¡ ln lts arf¡, norß *tronsly
dl,Etlehdr¡ branches and trregulad,y Ee*tterd rml¡rmal
cmcept*eLÉt,



3j1" q¡ BffqFIr, (rrrrnerl. J. ågnrdh 181{8.

T. ågarütr l8tr$¡ $rf ¡ 187S¡ l¡¡*?¡ 1896¡ t+8¡

Ilh?. Sa Issl L8gt! ll+6" Harrey 1860¡ pl. l@i
Syl*op, hO. Lüaas L9a9r 13, Retnbolei 1899¡ l+2.

L880¡ lf.

3tr.

L89?t

1863r

Scnder

Eory

zr9,

3I¿18 Iif,II.Pt Ale LxxrIv,Fi8.G.

ffinqs .þr$rEçt# ltrner ¡.819! 2, t. 197.

ÇfsËe+elTa,Þrsrnr,f 0" ÅBard'b 1821: ?3¡ 1821t¡ 288.

1828; 13?, GrsvlLls ISSO¡ synop, 3s¡ sondor 181ú:

Fìp,qqçür*t].sÊ b¡fiÊ{qË liltatalng L8l+lr 36tt; L8h9¡

6*i 186CI¡ t. ?)¡ f* 1.

fype loealfty ¡ * Kång *Edge sourdr t{. .&¡¡s, (4.

Brarya ) ,

tYFo* r gH* (no* æ81.

Flants brsrm, coriecsû*s r trP te 6CI em. Long rlth
ecmpctl denre a# stlf,f branching.. ãoLd^fast df.scoldr trp to

15 sm, ln ðLa¡üeter vl.üb s shortr teretc etípe up to L elÉ.

Lo*g a¡¡d f m¡. sersüâ. Åx1¡ f;lrtn up to I 6. Þfoad.r ttftã
stroügLy dwelogoð þrenches" Sc*CIdsïy branchsc frm the

face of, ths axf.s ! f}åt, up to 12 em. long anê f æ* broed ¡

rttb barc basal Frts abonrtug the seare of terülary br¿nelr#.
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llertlaq¡ branehEt üp to 6 eun" long s¡S t rm¡. broad t bearlng

teteüe rasuLL. Ramuli. ôlehoüomotesly branchoð, up üo

6 m. J.ong, Tesleleg sbsent. Eltånete ¡annl1 dæe}op¿ng

lnto reeeptaclos. Reoeptaeleø terçltat, terete, sf.uple

(rarely branchdlr r¡F ts 6 (-Itr) an. Lsng and 1nn. broad,

aüd !.n panleles, Coneeptael.es cøpact,, liieaxuaL and

acattercd (secesl.onatly 1n rsvg). Ântberidla 39 - l*2 ¡r x

L2 - L8 p. Oogonla llh * 110 n¡ x Lr8 - L2o Är.

sPËc¡Þ{Eì{q 4Å}f$ip¡
W" åua. - Fort ueiison (Hmeroley, 31*8-ll9.r?). Frrnsntls

{Pretss¡ ln $onder 1880}" $san Rlver (Hytner tn Tt$.¡ ad
i.n Ið.). Bot'tnest IsLand (Lueasr 1928 ln AKII. Watson üi
IiD.). Geograptre Bay (!{r¡ellerr:'Ín Ið..' } ln Sonðor 18Sû}.

Elng cefre Se¡r¡å (sarrey, ln füÐ, Hsnzle, ¿n E. ). Figure

of Elglrü f sland ¡ Recberohe årchl.pelago (Hæersley ¡

7-11-rg5o).

$, åu¡. #. Pslnü Slnelai.r (Hmersiey, 8-2-195b), Strea*y

Bey (sswtlngr Ln IÐ. )" scaeles Say (souârsley, 11-2-19*).
tJanne tülreffirdðtn r 2S-â-1959 ). tape $¿rnot ( uioaerrtrey ¡

8-1-195t). Investlgator $tralt (Þevoy, !.n Relabolð). Sturt
Bay (Wæereley, B-\*19t0 ), $t. lf.nee¡rt fiulf ( trn Såndçr

X880). GLenelg (Gnrno*). Hatletrs Cc'ye (Tepper, L2-t*188e).
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po*t Foarl.unga (HarrLc, Àugust 19b3. Þlomersleyr l3*f-1.9t+t).

Í11Lr¡ngs Beof (t{æerrl,eyn 2l+-3-L9}*}r). Cape 8em1¡

(8bepley ¡ 2)4-L9tt+),

Eaagaroo fslandr *
Hlilðle Rlver (Honerrley, 8-1-L9tlé¡ ]-6-19!+? anð 2X-1-l9lr8),

Yf.vonne Bay (Þtoüersley, â-t -L9M¡ 16-J.-L9\? t 1l¡"-1-lp\8¡

2-x.-191t9 and I¡-l-1950). Pennlngt'on Bay (Tfmersleyt

22-L-L947).

¡

Frm Port Danfgon r l{estorn åusüreIla r arou¡d the

¡cvntth eoast to Sape Jerlsr $otrth Åugt?all.a'

Spoclmens of û¡- þfsf¡fî,,i. from Port Ðenlson pgssssø

longer reeeptaclea (np to 1l+ rnm" long anel lags tbsn L m.
þroad) than speeinens freü other loeaLltLeü.

Itrrner (1819) tn the type desarlptl.on of tJrls

apocles êesertbee obovatar pediseLlatar ¡aut!.c vesleles

en the 1ærer branchass Tbe bmnah of, ths plantr on rhlah

tbe pree€nce of vssLcles 18 basdr docl not lsok lÍks
Ê" ,þrqf$tf, and Lt ls too poor to say to rrhich spocter f.t

bslong**

In Eer tbera are Í¡sv€reL speeflaons eEl-Lected W

Hen,af.es and plaeed unûer E¡+eug, þrsrürrl | --Þy Turner. lhr'¡s

fndlnüe Ç, Þåçqrrrttt ff-.Fp#*ÅLfsf¡nL¡t Ç. Fanlçu]sta anû

@ fhere are tss sprelnens on tha type *ect
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of €. ,.Þ,rm¡911i 
. 
tho loser apoainen ls the type of Ê,

brot{s¡#. and tha apper speef.nen ls prEbabLy Ç._qsrl.llfeÏå.
In thc Eotenlqal äuseiuû and fferbarlun¡ Copenhagæ,

ls s epectaen neued F'uer¡s, hroïFtl . ltgner and S¡fg.f,gg$Lg.

hm¿f C. tgardh¡ fræ aðe La Concepelon an Ohlletr. TÏlg
nay be the speclnen on whleb the Ohl.le reeoni af C-,,,brq,¡r4:Ll

ls based" 1b6 apeelnen ls a fragnent about 3 ea. hlgh¡

certarnr,y ¡ot Sl¡stophqra brorrltlr and too poor to be

deternLned" îhe ebtle reesrd. ean probabLy be ellulnated
{Hmersl€f ¡ E. s* 1952),

C- .brfr{¡lf,, reseÌnbles C. paniculata ln lts short
receptacles arrangêd fn panelfl"es ard ln ühe ¡beenee of,

veglcles þnt dlffers tn tt's f,lat axls nf.th ret¡ofler branehsl.

26. 8r, 6F,AÇ,4LTIS cp, n$yr

l}pc Isaalltyr * South side of E[Io¡r polnt¡

Vlvonne Bafr &engaroo Islad (l{mercley, l6-1-lgb.?},
tYpe.æ åþ. .[¡+?¡r?.

plåf$ üKffI. pl er e L rr¡rr/,F¡9. H.

Planta llght brwn, Þs€oülng darkor on drylng,

aartLlagfnsaa¡ erect¡ slder, up to 12 æt ls¡ræ

Eeldfast dl¡cotd np to L on¡* 1n dlauet€r. Stlpc shor.t,
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terott¡ up tg 2 em. long and 2 am. broad" .êxl¡ flet¡
up to f m. broad, and 2 rffi. thlck. $econdaly branchos ftw
the faca of the axls, retroflexl laxly asrengsd¡ aLüornate,

distfchoüs¡ axtla ronnd,edr üÞ to 12 eu. I.ong and up üo

1.f re. brcad. lertlery branchee elterttate¡ dlatlehmro¡

up to J cn" long and, I çm. þrsad¡ bearlng alüernate,

flltforu ramulL" Aanull uÞ üo 1l* am* long and, I ¡m.

&srlors. Yes1cle¡ abeent,. BeceptaEl.es tonrlage, apie-

r*latcr up to 1Ê nm. long qnû L um. brsað. toncestacles

esanded, bfscnral.; år¡tberldla þO - 6O p x 1.2 - 30 Ê.

@ghls 5Ð * 90 ß x 36 - l+8 ¡r.

ÊFWffi$S H¡UIFS&r

t. l,r¿¡. * P¡1at Sinelalr (Sæeral,efr $-2-fgfir anð

2f*1-19F1). Hann¡ (ñlæìn¡ddtar 19â*XgF)" Fl*herg Bay

([t zenuôûl.a t Februar.p 19t9 ].
Ëangeroo Islgrcel" *r, $satJ¡ sf.de of Ellem Point¡ Ttrvonnc

Bay (wmerrloy, 2*1-I9h6¡ l6-1-lgt+7, 2-l-19\g, ¡+-l-1gf0 r

8ûd 29-1-L9571' Saal Beaeh {}fæar¡}ery, åt+*l*I9fF).

G&ffTñÅFHICÁI' DIBÎRTBUT?Oil T

Eaova fron th¡ abovc locallttes GDly.
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Çt , sfffretl.lF resmbles Ç* brqVntl in lts geaeral

fæüureg þut ðLffers tn lte slender etrls, laxer branehlng

yltt¡ Less rounded axllg and l-onger tonrlose receptacle*1

Ylth cretd'od eoneeptacles.

Xbls specleo needs further fnveatlgatf.one of fertl,ls
naterlalr as only fw reeeptaeLes hare bðe!¡ exa¡nlnod. å11

the planüs colleetsd were sterlle except the type bearlng

1.2 raceptaeler.

?;7. C. , ¡fqHIf"IIER+ t. .û.gardh t 8lß

J. ågardh LBtrS¡ ãtrl¡ l8?CI¡ t¡b?l 1896¡ lr?. Batloy
and Hargey l8?t*z Lllt Lr6. Þe to¡l 18g5¡ 1¡*6* Dr Îonl
et Fortl 19e3¡ 68. Eanrey L855r 211+¡ l8gtr 2B3l tB63¡

pl,. 2t+fi 1863: s¡mop. ¡+4. Laûng Lgz?? lL3. Ineas L90gr

13, 1936: 73" Retnbld 1S99: tra, Sonder L8j2t 6Z0î

f 88o: \. Hmerslry 1950¡ L6O.

Pt*fts IüIT. Pt- nT E L ¡txx rv, Fi$'1'

Flpng .reËfpÊÅeqt tþrner 1811: ¡+8, t. Lfl. non

I-"ablllard,f.ere.

Ê¡¡fltpqarra, retToftgme å. ËÊ,ebard 183br LA. $sder
L8tr6: 160,

&lffiSçstlÅç*, retro&lßm Kuet*1ag 186o¡ t. ?$ f. 2,
B].n¡scv{Ilçg . gotr }lfel.c }-t¡¿y t 93g¡ 2tl. Llnêauer fgh?¡

,6L.
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lfpe Iæeallty¡ F s0eeldætalE l$svae Hollen{laEn-
tfeetem åustrali.a (Prolss).

Î¡rye. * Lp. lËerbarir¡n Agardh Ho. ]S23].

PlantE dar* brwrr ¡ beconlng ðark6r on dryf.ng,

corlaesürtrs, fl.exuousr uF to L netle l.ong. Ifold,fast dtrcoÍd¡

up to â8 m. aeross, Åxts flaür trp to 6 {-8} äq* þs€¡ad,

alternateLy pinnate.Ly branehed. $eeondarþ _. þranches

gtrecrgLy ratrofle; near thetr b¡sal parts, up to 13 cm"

long and 3 M* Þroaú, fLat¡ plnnate, dlstlehoue, and dly-
tð€d neer thef.r bases. Branch bases atrongly roundeü ultb
att¿cboents on tbe ar18. lertlary branches olerd.er,

eylfd¡tcal anô lcose. Yeslelea spharlcal¡ np to 5 þl)
Ðr broadr or rarely alllpsotd {up to f rm. lm$ and l+ m.
broed), pdleatlate ¡ nutÍ.ar sþttered or fer near th€

baees of the þranehlete, Ëaar¡ll developfng ln]to recept-
¿elts. BæeptaeLes nÞ to 18 m. long s¡rtl 1, ræe broûðr

nsnlllfe!Ér apieulate, slapls or þrsneh€d. $onc*ptacle¡

acatt¿red r Þirsnr¿l. â¡t&orlêls 20 * tro p ¡ L2 - 16 A.
Sogæla 96 - lt lt p x l+$ - l,Oâ Ë,
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ç.Pg¡I¡iqIis EFå¡irWæ:

W. åus. rF Froæantle (ln $onder L88O)" Chemplon Bay

(l{uellErr f.n.ME&*). $alnon Befr }tottnest XsLand (Snl.tJrr

lä*1-l9t$5). Gaographe Bsy (&rntn¡r, 188ü ln MEL. la sonde¡

1B8g)" Bttsseltw¡ (Boyce¡ 1.2-!.0-19¡+9). PoLnt ÐtEntre*

sastreaux (Snithr 20-3-L9l+6). Setreen Êape L*eut¡ln and

Ëlng C**" 8oünd {Hs¡¡rslt , Lïi|l ln l{EL. }. å,lbany (s
ãerþ. $onder ln üEL. ). Flgr¡re of Etght Islend, Rsehe"sbr

årohlpelago ($ülle , fi-11-19t0). IsraolLÈe Bay (Xue].le¡

t¡ UBL, ). Er¡cLa (t{omereley, 2-2491)¡ t{ueller, ln l{EL. }.
S" åçrâ-.- Fs¡¡¡Ler¡s Bay (ntctsr¿r 1880 f.n HEL. ). PoLnt

S1¡al.alr (Hmersley, 8-2-1951+). Hfttûebês PoÍnt¡ r@BI

Cedr¡¡ra ($seerÉüsy Æ*LtLttf )' Po1nt Drug¡end (trfmeraley,

11.-1-1951). Latlth Bay (!{mer*leyo l-l-l9fl). port ffell
(?Sæcrsl-ey r 3-1-19 fl ) . Ârno Bay (Hæoreley, 11-1,*19 fl ) .

Stenhouee Bay (l,Iæerrley, 9-lr19lo). Imeetlgator Strelt
(Ðaveyt f.n Rsl¡rþold). Stnrt Bay. Brovn Polnt (HoaarsLey,

1g-l*-19t0). Port Y1nee.nt (Ìlæeraley, B-t+-1950). $t.
Tlncent &¡]'f (Sonder, 1.880). Holdfaet Bay (mreller, ln
MEL.). Port l{oarlungB (sarrlsr Septenber 191+3}. Seeend

Valley (!{omersleyn ?-L2-191+6)" &reqrnter Bay (Itrarrlgr Haf

191+3. tleletrd, ianuary L928, llue}Ier ln üEL. ). l*eepede

(3sf.nbolû). Êuleben Bay (nelnbålð. ìdonerslÊyr L-9-19\9).
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Eangaroo Islanðr F Eog 8ay (Honersley, g-1-19f0). Rockry

Polnt (I'tcnergl.ey¡ 26-8-1950). .ånerlean Rfver IrrlEt
(l,foaersley¡ 23-8-19\8, e.6-t 9tr7 and 19'j-tp\f) f Huston

(llomersleyl 2?-?,'{'94?r, Enu Êay (HmersLey, 10-1-19\6).

slüdte Rtvss (ldomorsley, 21*l-lgl+8 and L9*1-L9tr?). ïÍcstem

Blver (lløorslay, 7-1-19t+6 ) , Hest Bay (iqomersløy ¡

6-1'¿9}18). Cape de Oouoûla ftfmersley, 12-L-191+8).

Tlvonne Bay (Hmerole;r, l+-1-1950r th-}-l!lr8 and 3-1-19t+6).

Bast end of DrEltreoc Bay (Hmerclay, 1.1-1-19F0). Founlngton

Bay (lçwersley¡ 2J-1-19¡+lrn 28f 30-1919[16¡ J*6-19\?t

1J-þ-¿'91+7 an¿ ?8..?-191+?). tepe HtlLongbb5r (Wæere!.ey¡

L2-l-194?). Ânteehenber fe!-1-L9qg)"
Tlctorf.a. * Oa¡üen Foaehr Portland Bay (Besugl.efuole,

8-8.ð951). ÞoE¡bls Cornor Beaehr PoFtla¡rd Bay (tseaugl.ebole,

8-8-19tt and llr-B-19f1). Pörtlasrd (tEulr¡ .Tanuary 195t).

Ssean Bsaeh¡ $ortenta¡ {lfuaercley, ?-ó-19f3). Porü Phll].fp

Bay (!{aepherson¡ 10-11*L95?r. Wllsonts Prmcntory (ln MEL. ).

Ta¡sanfa¡ * Gsorgetotrr (ln $oniler L88CI). Gurrle Blver

Þåouth (Hemerglry, 28-L-19b9). Bay of Latroþe (Januar,y 1909"

Ða lont et Fortt). Bu¡nle {Wmerslry, 26-1-19Lg}. Oep¡

Portland (Banduc t r ln l'fEL. ) . $uan*ea (Wæersles 1 l$-!-19[r9 ].
sæ south glale¡r ñ lervis Bey (Lucasr July 1899 ls åXF).

ItLa¡¡*ra (la !(EL. Ln Sonder L880)' Son6l (l'rue¡r JuXy 19üt ln
ÅKg). Syùney (Gnrnor, Desenber 1,88h).
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Ê*gffiAP$ TçaIr, î Is rS¡QqFIofl !

From Chaapien Beyr htesÈern Australla, around ühe

soû¡th easÈ eoast to sydneyr ser $sr¡th wales and along tbe

eoast of farnania; Ner Zsslsr¡d.

Llndauer (19h?) greetlona Lts erisüense ln Ner

Zealand n althorgh Lalng (íg?It rseords lt from peLoms Srîud.
Fpqufi , fgtrSfl$Frå Tr¡r'r¡or Fos sr ês ses nonf llforn

receptaeles cû¡eroas F-,, retrefÅqFlr{ tahlllardlera pôsssssss

elongete to$rlo$e r€ceptacles. Yeeieles fn F, ¡Ft{gfreqis
Sbrnel, are spherlcal but they are ebfirats Ln F- ,f,e?¡çf,l¡ç¡nrq

rablllarülere" lþ nane ft¡ren¡,s rçtßo4t-e+ïs was a souree of
Gtror a¡ ft uar appllod to ürro speelea (S,t, *Ft[ofle*n and

Ê. So#,].¡feFF). J. åganth (fSl+S) ratalnett Slf,l¡p rettFl.Eùc
tr8b. (= eYl*op¡of,*Tetr'*SÅ*to] *U raJectd tba nane Fgaql

qetroflgsry.s Tbrne¡ ar¡d renamed f.t Svttonhora mqll,l.fsrq.
G. Bgnl-l'j$qra res&bLes Ç., nql,,foyptl4lffL Ln lÈs generel.

fæhlres¡ but dfffers ln lts strongj.y f,lattend arrg, braneh

Þases, strongly ¡sundd ylth narres ettaçhmæta to the sr{t¡
ir lts dl+tinetly monltlfo¡u reeeptacles as well as ln
lts asatters¿ spheri.eal ve*Lellcs.
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28. q. pphxgg'SlrÐ$å Àreaclræg ln J. tgsr,€h

18h8.

t. ågard,h 18h8¡ Aho; lB7û:

L895¿ ll+8. Lueas l,g0g¡ L3i

f899¡ 42. sonder 18f2r 6?at

tg'c:' 160.

1896: ry|, Ðe Toni

7r+. BeinboLû

lr* HæersLey

trtr8¡

1936s

1880:

PLå8ü IJß. PIRT E L x rxrv' Fi$'¡.

BLof,senrl.ttÊ¡a , ¡qlJrev¡tr rreî, Árescboug 1B5b: 336.
EnEÈulnt 18\g¡ 631¡ IB6os t" 8tr, f.2. lrey 1939 z Zol.

l}pe [ocattty, - Fort phf3.llpn Tfetorla.
Srye. *- IÐ. (Hcrbarlrm ågarreltr ![o. l0l0),
Ple¡tf b¡wn, tunrång dar*er on ðrylng¡ HoJ.dfaaË

dlscold up to L5 uw, in dr"eneter¡ vlüh short and terets
stlpe" Â,xls f,l.at, up to ? ro. broad¡ quadrangularr âltet-
nately dlstlehously and densely brEnchd. $eeondary

branebse retrofLer, arlsing frm ttre faee of Èhe axlsr Rp

üo 20 c¡n. lons and 2 ann. broad. lertf.a4¡ branües up to
I em. long anð 2 w* broad,, wrth ftllfom raw.ll. Banull
Ep to 15 m. long and. læe th*n a nllrlnetre thtckr dlstlgh-
ou*Ly and plnn*tely branchsâ. vagf,er.eE neer the base of
tlæ tertlary branebae¡ hüä€?oqgr elongate¡ taperLng at
botÏ¡ enðs, nutic or apl.errlete, stalksdr (2*) tþt (-6) m.
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lmg and lecs tbsn 2 w* broad. Illtfn¿üe ra¡null deneloplrrg

lnto receptaeLes. Beeeptacles f,*egularLy and dlsüanttry

uoail.lforur alnple or brEnchodr uP to 2 cn' long and

less ühan a rnLLltrnetre aêrsts* Gonceptaels¡ seattered ead

Þtee¡n¡¡l, åntberldia 30 - hA ¡r x L2 - 18 ß' OogoaLa

108-1t0p¡90-1O8ll.
$ PEC tr{ffiF¡s. "84&}ÍrFËE¡

S. åusür - Point Fsr1er (Wmersley, 6,-2-19t1+), Wfþellee

Polntr n€ar Cdun¿ (Irlæers1ey, Zã-L-L|TL). Elllston
(wæerslefr 1L2-19t1+. *løanrarldln, Febnrary L9r9r. Polnt

Ðn¡mond (Hæsleley¡ 1.1-1*19f1). FErt Llncoln, (t{æersley¡

Ë.r. ). åouth Þay (wæerclay, t+-'1-195il.]. Port tell
(sæorclay¡ 3t-l9fl), t6rfy Polst (lfoueraley¡ 1-1-19tt ).
spencer h1f (åtepe Musllerlargôi ln $ondor L88t). sturt
Bey (gavey). Xnveatlgator straf.t (Davoy. Dave& 1n

AstaÞolð). TorhePcnlneula (leppet ). &11tå Bay (Honerrley¡

8-ì+-19to). BoLðfaat Bay (1n sonrler L8t2). sü. Ttneøt

&úf {ålgaE l{uellerlanas). Solôfast Bay (tn Soo¿er l8fl0)r

Port 1{1L1r¡ngp {sæe¡sley¡ 12-l0-19f3 and ?I+-¡þ191{8}.

Slllunge Beef (Hmegley, 2tl -3-19l*9. Sbcalryr lrJ$-}9tfp)*

Sccsgld Yallstr $Hæeretey, S-12*19116)" Bnewnter Bay
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(GLelandr Ilarrlsr May f9\3). port Eil.lot (Husae,y,

tn frD. ). !{ecDonnel Bay (1fehï, l"n }fEL. ).
f,angaroo Xsland. * &st of Blast Head (Houors1ey,

31-10-19t*7). Roelry Polnt (Wmersley" 23-l*l9l+? en¿

8-1-&9\?)' Enu Bay (t{oaersloy¡ 18-r -Lg)l}. Hlddls Blver
(t+omersLe¡r, 21-L-19t18)" ldestem Rlver {Þlæersley,

7-1-191*6), Pernlngton Bay (l{omersley, 22-l-Ig\t).
Yisto¡ta. - cape Brldgorater (Fope a¡d Bennstt, rlÌ-B-lgt¡g),
Brldge$ater BaS (BeaugLehole, l-6-Lgtlg). Port Falrî¡r

(xarvcy, th ÎCD, r snd ln [rÐ" ]. tape ohnay {popo and

Bsnnettr 19*&-lg\g). Fort Fhllllp (lrneller ln sonder Lggo).
$t, KLIða, Port Pf¡ülfp Bay tln F{IIB., 1gg3)" $o*ento
{Wæsrslâyr 2*6-1953}. t'þe $obbles, phillfp Island
(Pope and Eennett, I3-lrlglg).
!êguanla. Þ currle Blver !{out& (l{æorsrey, a8-l-191$g ).

{Á,lgae $ueLLerlenaa ) .

Hæ South Ualss. É- Batements Bay (in Uay, lg3g). Eewis
Bsy (ln t{ay 1939. I*¡eaE tuly 18gg Ln ÂKtt.). l¡sng Bay,

Byrtnsyr (1n t4ayr 1g3g).

Frø Pol.nt Fwle¡r $pnrth Ânstralte, arrsrqnê the
sot¡tlr eeet eoast to Long Bay, üen¡ Eouth Heles and on ü,bs
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Sortù eoasü of, Î*smeufe.

ll¡e flrst valld descrlptlon of C *, çqlfeyÊltÊF, la
thât of J. ågarclb {18t}8} utro aredlted the epeelsa üo

Åreceboug. lhe eoncapt of the spøef.ea lsr tbereforê¡ based,

on J. ågarðhrs descr{pütor¡ and s¡nelsens. In Herþarlns

Åganlh there are tno spøclaens of Ârecehougts frm Port

Philtlp. tno has I labe1 f,n ÀrEsehougle vrltlng, readf.ng

üB\oq$çTl.L1¡xt,,uoJ,¡r¡vs1,L4æ Âtregehü. tr, ågardbt e dasariptlon

Jtqae to apply aalnJ.y to thls plåntr aad, lt lsn tharefor€t

tsk€a as tbe t¡rpe. the other speclnenF.abelld ae frw
Harbarlr¡n årecchoug, Fort Påf.lLlpr in J. ågardhts rrlti,¡gr It
a m¿lter and f,ragnentery sp*eln*r of ffr,,WåilÊ* {no. le0ó).
årasehaugts Eaterlel elearly lncludcd these t¡¡o spøcies

but J. ågerdh fal,led to oeparate theoa. fn Eerbarlm J. Â,g-

ardh l,t¡nd¡ Hos. 1005, 1011 (Earvey, PorÈ falr:f), IOOAr l0o3r

{Þrsay¡ Foxt elllot], to08 (Speneer eü.f) and lO13 are

to.É vç&stå4q¡ (sonergL"r Täe-g -Lg52l,
C-¡þlfgf;qtt4fie ressnbles Sa.SIBBSSå ln i"ts general

featurtt hmt dlf,fers ln its nore slender, quadrangular qxls

rltb el,o¡er and eor€ coülpact ranuLlan¿ ln lts lfrsgulatXlr
iltet*ntly nsnllf.fo¡a feceptacler rcith seatÈsr€û coneeptaelçc.

It slso dtffers from tbe Latter l.n lts nunetrous vesl,Eles

u€er tbe bsse of, the terülary bsanehe*.
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49. q., fiPÂSSå, (Âreschoug) nov. cæb.

Bläç+ryrllgl,.ffin8n¡¡ç Âresetroue 1S5b¡ tr. (j3?).
ËuetsLne 1860s t. tho t.z

Plrå1ts ilnfI' Pr- Rt s L xr r tv, F¡ t, K.

Iþpe Localttyr * Port PhllLLp1 Yf.etorta.

llype. ;F 3"

PlanËs dark Þrt¡m¡ beeomfng ðarker ær d,ryLng¡

eartl,leglnousr trp ts 60 cm. 3.ong. Holdfast dlscoid¡ up to

J en. ln dlameü6r, {xlE thlek, coars€, zlgrag¡ flat¡ up

to I m" Þroad r lrlth loo$e branchlng. Sseondary braneher

frq the faee o$fre axt¡, retroflex¡ up to 18 æ, long and

J rrn. þroad¡ dLstichously branchsd, ?ertlary branchea up

to p en. long and, 1 æ1. broad¡ uf.Ëb flliform ramulf,,

nffiIüÍ.¡ trp to l-l m. long and Lese tJrsn I mq. fn dlasretet¡

al.teraately arranged. YcElel,ec eloagats or ellfpsof.d,
*eatterd or absenÈ oa: tertlary branehes, pdlceLletel
apLeulate¡ up ta ó an" 1o¡rg and less thü 2 m. broad.

xllff¡nste ranulf. devotoptng lnto roeeptaeLer. Beeeptacles

tarEter vi.th crosded eoneeptaclea-¡ 0"Ui - 2 cm. long and less
tban 1 rq. bro¿it ¡ sfnpla or brancheû ¡ ap!.eulate" toncogt*
aeles ers¡dod, unl ol blse¡nal. ånthertdla L3 * j3 p r
1O - 19 p, Oogonl.a 66 - 90 F x lre - & p.
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$f¡ffirn$¡Eff ffir#qrqp,!

H. Aus. * åugusta (Boyee, 21-L0-l9hg). Corarauup¡

&oyce).

$,. å¡¡r' * Scott,tr Bayn b ntles vEst of Bucle {$aanersleyr

2?-1*195O ) , Point Slnclatr (Wæersloy, 25-1-19 fô ).
EL[lEton (Hmersley, 13-1-19t1] Port äef.l (Toneraley,

l*L*ttfl). $peneerts Gulf (Þaveyl Ln I#.). Stenhouse

(Ifæersley, 9-þ-1959). Xarlon Bay {Wæersley, 9J¡*195g).
Sürrt Bay (Hæarsleyn 8-\-I95Ol. Bren¡nrø Fotntl lorke
Peslnr&(Ha¡nersley, lo*lrlgtr ). rnve¡tlgator stralt (Þaveyr

tn laingts colLection Hsrc zealand). port ad,elalde (aree-

ehmg', ln s. ). st. vlncent frulf (lepper, in fÐ. ), Har!.no1

HoldfasÈ Bay (!{mersley, 21-5-1953}. Port t{1l1u¡rg3

(lJmorsley, 12-LO-1953 an¿ gt¡-tr-fgh$)" eftllrmga Red
(sheptef r \*t+-1951+). Port Bll.lot, (Huas*y ür IÐ. ),
Tletor,la, Ð Doubre corner Ëeaeb, portlnnrt Fay (Beausle-

holel Ll*-7-1951¡, Fort Falry (IÍaweyr tlr LD.), Dutton

Beaeh¡ north of Duttsn Bluff, Portland Bay (illzâm¡aldin,

llJ+-1959 ¡.

$ffi4ÅlFlc'l'rr,, Ð l.IÍ,RÏ,rlqfr lg{:
Fræ ^tugnsta, lfestem åustralfa r arsrnd. tha south

eesst 'to Port Phllltp, Vletorla.
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fn &lksnusrl@r 6toakhols (Ël anong stx specfæen¿ of

ãlosqFffilÅlos #nrñ¡e.a åresch. flve ere fron Port Phffl,ip
and one frm Port åðelaIde. thece specX.nens af,e goÐdr

large end fert{Lg. lhe best of the Fort Pblllíp Fles ar€

ctrosgn as the type (Idemerslêf,¡ trrsr LgrZJ..

0" æÞansa, reaemhles O. noul.lffera Ln generaL

feaümean hrt dtffer¡ ln Xte stgæg axls, elæg*tE -
alllpeold veeåeLeâ et¡d, ln fts terete receptaeles yith
e¡Ëûcû cOnoeptacLes.

3O. {¡.ÃIeg$[å, s¡t. ltcFv.

Pf"åm I'XTII.PL AT.E Lx xr¡v, Fi $.L.

*ec Localttyü *. Duüton Beach, north of Ðuütsn

Bltrffr Portland Bayr Vlctorls (tflzasuddlno 1u+-19p).
XYf¡o, * å,Ð.*Ê3¡9S1"

Plante bræn, b€emlag darlcr on drlyLngr up to 1
metre long ¡ flemotrs I eorlaeeans, grs$lng en Év,n¡xÄppç+

antar+ltlçq.. EoLdfast elasptng th¡ Etq of Sjmodoeear up

to l" en. across nltï¡ a short terete ctlpe up to f ø[.
Þroaå an¡d ã wn. thf.ek¡ erattËlng aLternate dlstiehou¡
branebes. Seeoadaly branohes flat¡ retr.r¡fle:r, frm the

face of, ühe ar{st alter'*ate, at abs{¡t 3 æ. d!.starics¡ rax¡
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up to 2o cm' long anå J uø. broed. fertiary branchsg

alüErns,te, u¡r to 2 em. long and ib w. broad. aaümil.i

flllforu up to B em. long and, ress ths,n å sa. Ln dla¡neter¡

alteruate r or subdlcboÈomously braneheð , develoFlnt J.nto

reeepËaeLes. Yeslcles nu¡ûerous 8R tbe terttrary branches,

brædr,y elongater otr ovats or spberleel up to l em. long
e# 5 m. broad¡ pedlcellate, nr¡tle or apf.ctd,ata, üore
narrsv aþove, sonnetlmec aplculatto¡ dweloplng fnto
rscept¡sles or LsÌrer parts of, tbe receptaclee üransfsracd
f,nto veslcles. Sece¡ltacLes erongato, tar*têr rrp to g sn.
long and x. rns. broed ¡ staple or branched , apiauì.ate.
tonoeptaeles lrrsgulertrlr drstantty seattered, Ëfæar.
Ànülro¡tdra Ð. - \? p x 12 - ão tr¡r m braRcbed hslrs ln
fssclcles, Oogonla 84 - 1â0 p r 6O - 96 n¡ rfthout stalJr.

fifffrffiff*sråt.f$EÐ¡
Ytctorla¡ .* Duttsn Beach, norËh of Ðuttan E¡,uff,
Fortland Bay (St8n&r¡ddlnr l3Èh.aad ltrtt¡"åprll tgÍg)', Deubile

êorner Beaeh $- U¡tton Beaob) ¡ porÊland Bay (tsealrgt&olø¡

8-7-19f,).

ffiæå,ffi rÊsïn ïfsrn J, slq,.ïoE¡

Ëpm o&ly fron tho gpe LoeelLty,
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Ër*çåSrnsata reeeablea C¿ eç4¡rg{ptågga arndl å. äpanqç

tn general featur dlff,ers Ln lts ære etrongly

flattensû axls, wtth cl-aaplrry hold,fast, laxer branshes ,

reslel,es and. ln lts slorçete rreceptaoles v.¡t th ln'regul.ar ,
aûattered, eoneeBtagles'

(d) scå,F-EaIÀ Grevllte r83O

ð.Agar.'ilh 1848¡ ?5îf I894b¡ 94" teceùsne 184f t T.75¡ f84?¡
359, 365, f'e forrl I89Il I71¡ 1895, !79. Dnd,llehe¡c f.F:36t

trO. Êrevllle X83Or $ynop. 36. Gruber 1896¡ 3O. KJell¡r¡ar¡r

I89?r ?6. lqy I9,9 ¡ 2OS. SchnLåt X938r 228. $vedeLù¡s

fgfl¡ I8O.

Sae,ffaLltg år8leharô f854r \4r. Endlloher IB43r

5ö. Euetrlng 18491 616,

Engpohp-ra J.Â6sr.dlh 1894a¡ ff$,
Plants nuoh brunehed,, wlth terete axls anei tùlrËnlel

lregrrlar þ¡ranches. îhree t¡4lee of aeguents oeçur (f) ton€

slend,er seguents noar the base of the axla (11) aeale-llke

segnents arüet (lff ) conpre¡sed ovold erterrml.ly warteð,

elensel.y tmbrlcatc eegments, fn:egularly erranged.spherloal

vesf.eLes oocur. conceptaelea on the Lower surfaoe of the
vemuef.fo¡m eegrnents.Plant nonoeof.oïrs.

( p.t.o)
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+e'reeelartr Conccptt3le3 þLse¡¡¡al and gcatte:Feðr

Årrtherlðlr 1n fsrolclet ln oonoeptacloü. Oogpnla wtth

one ê&6.

t. lgardh (IS94) dEcctlbed' a saoonð speele!

sr-r:rtgç'ln+ çhlah Le a sltn¿.r anð your¡g fors of S¡.¡gÊgblå

(loaersley, f950).

(c) qc¡34&Ir-rû{FryIg erevLl}e rs}o
L

if 'lgar{h tr848r 252} rc9{¡ 9?. lresc}raüg TW4þ 5$1r) '
Daoatsaå I84fr I?6¡ I842r ,59.b lonL I89Ir I7¡$¡ f895rl79l

IA96t g1Q..Ds lonl ct tortt î.g2rr 68. GrevtLle lSg0l$yÍopr

,6. fiarvey I8ã4r 5541 I859br 2S5¡ 1860r PL. T'5ü ¡.'a69t

gynop . 37. Iboker aaû lilarvey Is45 t 5271 r84?t 4Ir.

EJellman IB9? r 282. Euetltng f845 t V69. Ialne T927t I4?r

år¡oss 1916 t 76. uay 1959 t 2O5. Sorder 1846 t 159¡ZÐ?16TÍ

$ruðeltr¡s IgfI r IB2. fomcrsley I95O t T'62.

h¡trq}tlaeellcoltnLql4g.El.Eteharilr8}4rf43.
hilltshcr fB43 | 18. Euatalng fS49 t 676.

8.qabsqlg nqgulo,Ps J. Agardh f894b ' 9T ' t'omersley

I95O t \62.

&rgElhorp,-fr¿qg4oa+ itr.tgarðh Is94a ¡ fI5'
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!¡æe IoæLltg,t¡ güln Blrr¡r ScttlemcntrPcrtb{lragcr).

ly¡¡er- Er

PI¡¡nü brom, bcæulng $arker on dlr¡rtng" Holdlfaet

ûtseolû qp to 5 ¡8. tn,ilt¡4cJerr Stlpa tercter ebort

r4l to 12 nn. long anô ! nçbroa{l. Plants rlgldl ant tougþ,

qp to 12 nctres Long, rl-th f to ¡evera} terctc a'xes qp to

I(-r) w, broad,, flltrtnrn. ¡ltsrrutely o¡r l¡regrlarly

branoheô, Þeoonlng tiç|th anû al.erl(lor belsç. l[hree t¡pcr

of l.or¡et ooer¡r (1) l'ong, rlondcr, tlrttotLlatel.y

arna¡ngg{l cegnente nsar the bsge in rbo¡rl¡ of ftva eo€o-

tl.nca beoomtng fureater tÐ to ? lnr. long arÉ O.7 na.broaðt

31th or¡r¡rtoato,neta (11) cmle-tlks aegnents, ðeltoLtl-

aOr¡alratê, up to I r¡n. long arrl rry to $¡! Htrr bæad near

the bsaea (tff) warty or verrußlform sogmentl, peltatc,

aertlLaglno,rs, oompr"csrecl anil lrregulsrly lnserteô rowd,,

tbe a*ls arü branehcs. Testolcs epherloalr lrnegularly

arranged, qp to 6 nn. broail, eubeesalle. Conoeptael,ee

on the und,er-surfroe gf the verruel-forn eegrnents scattereô

and, bleexi¡t-l. lntherl.üla ]g- 46 p x 9 - f6 p. tlogon!.a

ovolôr 95 - 2*I¡x 60 - 9O ¡r.
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seEÊrHS$fLrtåErs,FD,r

ïlr Aas. -, Seralübsl Bey (tn Ðe fonl et Fortlr) Bottnest

xsland (crlÞbr g-8-1950)* pol.nt peron (aoyee, l?-6-lgfl).
Eeprance (Flruan, Ðaeøber lgft ). flgure of Slfbü
Islanû1 Becherehe Ârchlpelago (WæerglsÍ¡ 7-ll-1910). ilorth
lþtn Peah ïal,anel (Idæereley, Ê0-11-1950). Enela (Hom-

*fsleyr 2-2*19t1|)"

s. Åus. - Heaå of thc oraqt Âustrallan Bf.ght (ohanþers).

Polnt Fmrler (lfo'atersley, 6-2*19f1+). ScssLes Bsy (¡læ{rrslgiyr

LI-2-t9l¡+). Yanus Bay (1{mersLey, 3-?-}gfli ll-1-1gft).
&Lllçton (!ÍlsåæÌrddinr 27-24959). Harfon Bay (t{moralery¡

9*r+-195g¡- Po*: Ylncsnt (t{æerc1eyn 8Jþ19t0), port

ångusta (?lcmereLey, 31-12*1950), ãe,¡nLey feaeh, üoldfast
Bay (ttaebeth, 1o-7r19tr3) . Eo!"dfast Büy ( sonde1ls ,pr. port

Boarlunga t192tù). $rllunga Be*f and åldtnga Beaf (t{osaorc-

xeyr 2t+-3*tg¡+t+). sellleù{¡s Beach (Hale¡ lg-}*1936).
6raql.te leland, vlctor ltrerbour (Ifarrlsr Hay lgb3). port

slltot {lmerarey¡ ztr*3-lglrlr}. Gule}ren Bay (sondar¡ l8ta}"
Rsbe (Uæers1eyil8-1;rlgl{8 ) .

Xesgaroo fsland. -rÞ ka¡ qy, (Hæersleyr 18-1-194t).
Itlvonne Bay tt{omersley, 3*1*19lt6}. Fennlngtso Bey

(HmeraLey, January fgt*6, 28-?-191*? anel h-l-l,9tf8).
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Tlctoriar - Portland Bey (tsesuglehola, L5-149lf- t

B-?-19il and llr*f-19f1. lfirÍr, Januarlr L95A, ãlzarnrddln,

115\-19591. îlra ldoþbics r PhlILlÞ Islanä (ülsanuddlnr

1g-tet g59 ).
ÎasÐal.a, - Cu¡rie &lvør lfouth (Woæersl.ay, 28-1-L9lt9). Í.ffi

Head (Orlbbr 1\-9-19fO). Georgetoun (Gunnr ln Hervey

Lgt}? ),
X* SoutJ¡ 1{a1o¡. Ë Bondl aaê Sydney {ln }laf r 1939).

EEQf#rþFHrcÅL. PIs rB IBFIII o$ I

Frø Gcraldton B*y¡ $. Âus. ¡ aLong the ssatb east

esast to 3ondl,1 [.S.$.¡ along ths north Eoast of, laauanla¡

Lo¡d tolre fsf.and.

$- eeÊ{$hrl ls one of the mosü unusuaL formg anùng

the Åustral.lan Fueales, ltrê g€nus ls nonotyple sinEe

S¡JgSlLl,gEt J. å9. l¡ not df.stf.net frm å. åpaf$þ11., I'ltç

pLaut generally grsss fn the upp€r subllttoral zone snd

extends to t0 - ?O fatþoms (Haryeyr 185t1). &a1ng dgrbtr

tþe e¿ldtence of fi.. gsA¡+b4l ln Bæ ZoaLard 1 a1tåeugh re-
sordd fræ thers by Bsbæborst (1878) anð De Sonl et
Fortt (rpe¡). Lindauer (t9rr? i Lgï?) 6oes not ttst
Sn. ,ag¡r¡Êhll fmu fer Eealand and epparently conslders

tJra early record to ba ertron€ous.
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1fl. Efs,îSAWl.gpþ J. ågardb 181i8

ð. ågar-ðb 1Bh8: 2¿8. De lonl tBgr¿ 'Lrà. Enitllcber 18Ir3¡

3ß. Fen¡bol.t tgSlz 369. Gmbcr 1896¡ ?:6. ßJelluan¡

L897t 283. tueg¡r 1936r ?). $ey 19391 2û1. $elutdt

19381 2?9. $etchell. anü Gsrdnsr t9â5: 7CI6. Sllve 19f0r

Ê62i L9l2z 2?9. Svedellus 19I[¡ ].8o. flldesr 1g3?¡

329-.

S$onçggaìfns-F¡etalng 18b3r 1651 18¡19: 63i:..

&yqgryqos{,q KnetsLne 18b3¡ 368¡ 18\9¡ 6¡t+,

Fîppp¡Epar.f ft Ëuetø1ng f8lr3: 368¡ L8¡+9: 6OA,

Esldfast dl.reold, produeln6 1 to several tercte
a:res. Ïreaves elternate¡ ecostate, slender rf.th nuneroug

erypüoatmeta. Yasf.cLes sLuple of, csRcstenate¡ pedleell¿üe,

epteu1ator or Eoronated wltb a leaflst at the aplcea and

þorne on the uLtf.raate branchLeüg, Receptaelee ternlnal¡
svate-lancçoLate, vorrucoge, râc€moge on the uppet parÊ

of tbo ræult. Hlent mqnoeeious or dloçc1ouc. Goncopta€ûFg

unleesal sr bLacxaal. Oogonla vlth one &gg.

Cqqtsphgrlm nas ss,tabllsbed as a gerrr¡s ln 18rr8 þ
J" å8ardl¡ vho esnsidsrêd the posltlon and, tho type of, the

restcla as the basle for renwing oertaln spcles fræ
Çvstossf ¡!r. tstrt Endlieher (18tr3) trs¿ alrcedy establlshd
e *ubgenur Êy*tophyl¿¡m to lnelud.e Çv.BÈçs$lFq pþrlLFnoh{}re
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C. ågardb. lhLs apecloo vas trangferrd by J. Ågarüb

(18t+S) to Õ.Sfqgpþgl¡t Grwllte. Sllva (1950) stetcs theü

Ysndo canslêerêd 1t to be a sterlle forn of $eggg¡þ,g¡¿

l,flfrscdorfr { ($rrner) Grevl1le.

Tendo (190?) propoeed a key based on veslclef
cbaraeËerlstles and suggested the transfer of eertaf¡
rpecf.ea fron Gvst¡æSf'.re to Syshoptrrllq, In ÇvBgophvll-uq

vesfcles &rG borna on ult!.aate branchlets yt¡ereas ln
Cv-qtoFe#Þ vesleles develop eB dllatlons on the frond or

braneher. G*rdner (tgl?) dlð not conslder veslcleg
sharaEüer to be I Eenerle dtstlnetlon and suggestsd Èbe

recmþlnat!.oa sf, tha tno gwrera unless a Eorê satlsfaeto¡ìr
þrslg for separaüLon sonld bc estahllshed. FsnchoLt $gl5)
ras f.af;luenEed þ Oardner anô s]¡e recsgnt sed tuo llne¡ of
üeyelo¡rnent ln the Cgg$&geil¡n * 4"gtonìfir].1ïilil eæplet.
åcconallag to FsrshoLt the *y¡t¡ef'lFa type ls eheraeterlsd
by (r) eonceptacle development Ln uh!.ch e tongue fir.aaent
of sovaraL cclls ls fornsü (1r) suecesar.vo dlecharge of
ü.aülvejly snall oogonla (fn) tne presencc of ons firnetlonal
egg nueleu¡ and s6ven üporruae y nucleL and (rv) tho

f,osatLon of, ¡+ prf.narly rhlgo!.ds on the eubryo.

thc Sfplcn¡¡vl]¡q-typo lE ob¡raeterls€d by (f )
c*ceptaelo ðeyelopnent ln rhleh übc üsng¡re ce"[l reuslna
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udlvldd (11) stuuLtan€ous dlecbsrge of large oogenla

tfi.l) tbe pras€üce af, one frrnstlonal nucleus f'n tbe

oogonlua and (1v) the f,or¡natlon of 32 prf.aary rbllold*
on th'a enbryo.

Aecepttng tbe ontogeaetle d€rel,o¡ment of the

reproduetlve stn¡etures as generle ehsract€tra, Fenabolt

ttangferred CJ¡stoI¡hItlqB e,ffiLnptrq (C.Ag.) ¡. åg.r g.

arqå'î1¡los (S¡rner) J.Ag. r Çr oemu+Ê,ap,ee*! (fr¡rnsr) J. Âg"

$n ¡çf¡t-Culaçest;: {L}. Gr€s. æsd $auv. and Çr-þA3od+tqR$g

lçndo r to qfsÈqqsl.FÞ beeaueê of ühelr ûvs.tnFl$f,&-typr

of devolopnent. fffpþp¡¡lüfiluq eX+$FÞ¡¡.gldeq (Îr¡rner) J. åg,,
and $*--b$g¡;I,. Yendo , sêra tæn*ferrd te ffqt$Sþv,llw^
&8 tlray posseso the Sgs,t$¡&tråTig-üyp€ of, dcvalo¡ment,

Inob (19305 f932) bEed hts flrdlngs on Okebef e

data (19294) anð thus he pLacd Çf+tontYltg Ln a hlebar

cyctmaüi.c posltlon than S+ffE*;uq, becauae of the larger
ogga and the nrmber of rhlzoiil¡ on the æbryo, tblc
ernæptlotr rar baeed on observatloas eade on SFqÍ,qnht¡lllpq

st¡t$+þflai-dçf, and S.* tr¿$iÊf,t Oanlner (fgl?}, Inoh (1930¡

19321 and FenshsLt (Lgrr) euggeat thet veglclec sbould not
þe constdored as I ðlstl.nctlve featuro f,çr gerrorlc dlstJ.ne-
tton bet$e6a ÇEltof;.e*rF anð l¡Êf,rgnþ1lLn,
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It¡o dcrelopnenü of eoneeptacles¡ slre of oogunf.ar oogorlal

dlsahârge and the presenca of non-frictf.onel or É¡upernunary

nueLel sh,ould. net ble eonsldered as elLagnostle featu¡ec

boeauee sf.aller developraetrtg atrso occur ln Êå,t¡fgg¡Jtå,

(Raarrl$33) r Blrgrcpt;loaels (Lalng, ].91+1.) ¡ Çaïpo¡þvl]np
(oeLfrt939ar l$ayLor,19t3s) anå 4nnqtrnaråerÃp (saylor, 19F.b).

In consideratLon trl,th C,yqhonr¡VtrI¡¡+. ¡r+f1qÊk¡q, tbe vesiele

ebEraeter appears üo be a dlagnostLa eritertron on the

6enorle level.
l4EpgFg¡lst.p, fitllTg¡üfsaLlc and I,nßBeçqÊFp¡tF ¡ êemo

lnto eonsLdentlon aa possl.ble nanea for the genus, rhlcb
lncludes mly one Eouthern åustrallan speeles, Çvs¡flphvlm
mr{;lFs.lp{. lhese tt¡ree genara yÊre Broposed þ Euetrång

(18tt¡l oa tåe hsts of d.lfferent typer of, vasicles -
elongate pyrlfolm, nucranata pyrl,fEru and csneatsnate, J.
Âgardh (1Blù8) notteed tlæse forns sf ves!.elee ln ths saßB

p3.ant and thtrs he reeombtneê thege gen€ra vlth ftqs$ontrvll,uptr

S,nonq$galaufl l{uetaLng (f9t+3¡ uea based on three

spceles ¡ tuo of shlah (f, FpeFT,t+, Kg, and S ^ hnr¡l¡c¡¡l Kg. I
rsr€ transferred to lqT*assu* and thð tblral ono ü- qlsÏrq-

ÞE;LE;Hgå Kg. to Cystophyllru by J. tga¡dh (L8t+8). The nasê
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Ê¡ìFngoa¡¡trq¡¡l f,g tLlegtütnate beeause lt ls an orthogfaphie

varf.anü anil Ls the houoæym of $¡sqgl.ocarunç. Êr.srllle (182¡*)

as dlsaussed. bV FEashott (tg55) and SLLva (1g50; ].;g52).

ì,ffeg¡:g¡e,,rE KuetzLng (f8tr3¡ sas orlglnalty Þasoð ou

f.' trrrnÊrl Kuetrfng (. 4ugus syÊqrotÅq. ltrrner) and g.

SffiSte, Kuetøln9. J. ågerdh unlted thø nith c¡gtçpþv}l.r{g

¡$.f¡¡*rlo$4s¡ (r 4'Fe,¡{¡r_ slglgÞq;Êo{4qiÌ ?r¡rt¡er 1809 ).
ÊrrqqtlE-rrrIs Euetøing (lB¡rE) uas origLnalLy basedþn

Ë*.ulrrê".e,a4gr (r Fqerq m{rrsqtq& $rrner 1g0g) anû J, Ågarðh

(t8td8) placd' l.t aE $Fptn¡rrrfålru qrfreatm, 16tg rpoclos

e:htÞlt¡ starrttanøürs d,avelopment of oogonla 1n tþe $am€

úonoeptael.c, and ths siae of the oogonia r¡ * üo l/3 thÊt
of tlre oogonÍa of 0r, sl"çImbr{o1d*¡" J. ågardb and of
e- $¡l+eçt lendo. In 'Ê-., n¡rçf,cqtl# &f prlnary rhlzoåds are

fonaad but JÊ prlnary rhizotds dørelrp on the embryo 9f C'

¡Utn¡r¡+Þglol¿t+q aud {. ,tqÃp?$. SL¡nnhfq+ttg m"a ecnpLstoly

aþsorffi, ln ffye.l,fiphfltr lpç I âe ras gpqFrp,n#t s 1 aè dlscuas€d

þ SllYa (19F0¡, Hbea the ge,uu,s Çxgtsohv+lln ua.E establlstrsü

ülla {eest lrgltln¡te epltbet of ths three genorlc nrmöa

(ffif+g{onslqi s,ponqpf,fllq$q and FÅm¡p4VspllE) shou.td have been

rotafneê as statod Þy sl,lva (19tû) snd by Fengholt (rgtt).
rt ttx¡* sÞÞears thst tlFtrromqls tr ths ærl.rost lågiü.nate
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mr fsr e [pn*¡s tbÊt lnclude¡ üypùopbvlåtæ ,pJ.æqt¡filoraef

aüi ür--Þ.$ÊEl, es ilL¡cusgd þ FenshoLt (19t5)r lrut ttre
gsrus fvpËppbÅlr$, trss bectmc so lorge and rel-L-;loltrr ühnt

conse¡lratton of ftgt{tphrÅlffi lc Justlflad. It bas elresdy

bren proped fEr eongeñêtlon $r S1lva (1958).

(sI cfflpp,qffi,J.üT{. g,nareÀFü{ (turner} J.

, åsardb 18\€.

Í, ågardb 18h8s Ê:Ë[. åc*m*sy f889r â], BatLey and. Eurvey,

187t+r Llr" De tonl L8*fs 15h. ember 1896! ?6* ttarveg

r85,h¡ 5¡t+¡ t8fg¡r ?:8rr 186o¡ pl. X39t 1Ê63¡ $¡mop. 60.

KJe.[lnan ftÐ7: 282. Lr¡eae 19].3: 50. ¡{ay 1939: 2Of. $ved,-

eLtuc t9llr 182. Ume¡slsy 1950s 61*

PLATE I,]KTT.

Il+ary$, ffi¡¡fLoaf¡ilF. Ttlrner 18ÐE LO8r t. 112.

ff$Ëücì$.elr$..Sn'leqt+. ö. Ågardh 18?11 66.

Qfe$o*et$ t#{Sf,{Å¡ C. Ågar.rüh 18âI¡ 6?. gonder 18tr6:

Lfr.
ll,åqfhv,¡gtrLn, btqo*lq xuetri.ng 186O: t* Í9t f,. 2,

s¡rpo Looallty¡ * StraLts of $unüs¡ Inôonssl& (gtttt).
lJrp€. D
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ãoldfast dlseoidr up to ? æn. ln dia¡neter¡ rltb a

*hort, tErete stlpe up to f nln. long and 3 M' ln dLasater,

Planbnucb branchedl üp to I netro Long. $wer¿L terate

?xes frø tbe holdfastr branohd on all. eidss. Second¿*T

arrÊs tercteo radfal¡ flexlblo. Baaal lagves present ol
abaent. llpper leaveE ltnearr eJ.end,er¡ eeostaüer $lth cr¡rpto-

Etæstar Ep to b c$. long and I qrn, broad^. Yeslelea

ctal,kedo slngle or ln a shûrt chaln of, 2-3 (rarely tr)r gl.t'n

ctyptosüomata, aplcuLate (scaaslonally ï1th a leafþ

eorqra). À&ls and, sseoHary ¡rros nurl.Eate dua to short

procalsçs, üp to 2 æ. tsnçrtbese proeoesss greilu&lly

becæe broed and rmnd, thelr apieo* bEeælng d,epressd

lntc eavltls¡ slth stErll.e ha!.rs. Beceptaelag pcðleellatet

eyLtndrleal, vetrîtcoser racemoae¡ orr tbe teluftaf. ramli¡
clnple or branchsd r up to 5 m. long and 2 ¡m. hroad¡

tfsuaLly ruont¡eclr)rrs¡ oecag1onalLy dleecioue. toneeptaela¡

uatsa:n¿l or bls€msl end seatÈer*d. åntìhe¡f.dla ln elusters

in cønseptealecr 3O - ltO Ê r 9 - 15 Ë. Oogonla ovoldn

sessllp o!3 tbe rell of tbe sønceptaclen 120 - 201+ ¡r x LOO -
L58 lt.
$R4ÇffiFs ,ffi{I$r$fi,:
tf-åtrs. *, Pelgart Ielend (Hoaarsley, 2-9-194?). Bottnest

Xstanü {Forymbcr 19¡+5}. $uan Blver (Êoyee, 26-3-1.9få}.

Pertlr to Frrnantle, P¡lncess Boyal fiarbur and lthg &eorge
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go{rnd (Ilareo¡rr 185rr}.

s, Aus. - FoLnù Fovler (HEuersley¡ 6-2-1954r, seeales

Bsy f}{snerslay, 11-2-195111. Yeaus B¡y (woneril€f r

1f-1-1951¡. 9n¡monð Polnt (!{cnersley, IL-l-I9fl). 0offln
gty ($mersl.ey¡ Lo*].-t9tt). Inlet of Kal,ledle Bayr Goffln

Bey (I[taanudülnr FebnrarXr Lglg). Port åugusta (I,lonsreleyt

3l-12*19 50 ). !trlllunga Reef (}$øersley , 2tþ3-I.9tÊ+ anð

tp3-lgl+5)" Sell,iekrs Beach Haef {EaLe¡ g*l-1936), Fetrel

Ocmo¡ rratl of Bluff ¡ flctor }larbour ttdæaralafr 18-L2-19114).

Encstrnter Ssy (C1aled¡ .lenusry 1928).

Epngpreô IsLand, É Bectv Pof.nt (t{oæerE}e¡r¡ 1â-l-19lrf ard

tS-1-L9l+8), Âmerlcsn Blver (ttæersl-ey¡ 28-I-191+t+ a¡d

â6-L*191{é}ç pte Island¡ Peltcan Isgoon (T{oæersleyr

I0-l-19t*8 ), Bed Banks (t{æersley, 2B*12-19q9 ) , Bal'Last

ãeêd {}¡øar¡le'¡r, 3-2-¿}f6}. Ëtqgscote (ilfiûsrelayt

3-l-lgl¡lr)c tuu Bs,y ($mersloy, !l-l-lgh6 ard L8-L-19¡*6)

gte¿lo 8lver (Ifwcrsley, 2L-1-J9h8).

fåetorls. * tla&ug (Lucas, 1913), Port Fbltllp (t{ue[ør).

Porü Phfli.ip Ecedg and TlcsËern Port (Hüaon)"

ffcs $outb Ìfalss. * Port l{ackf.ng¡ Botany Bell Port ðackson¡

Lekø uaeetrårlo (ln $sf r 19Pi. Port stopb*ne (ln t-{sf

19S). $l,arenct Ïtlvar (Sondcrr lareasr L913].
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$eemsl&nd. - huwieb ($mersley¡ 2f-5í-1951¡. &edcllf,f

ç17-l¡-¡9t+p snd E6'-9-191$). Ëo¡eton Bay (I¡rsas¡ L9L3).

Elr1oa 8esðs (HcKoon, 12*9-tpl+8 arlil ã1p6-19xr9)* El.Lloü

RLvtr (lleKeon, 9-6*t9lg)" Fort t¡tbltsunday leled. Port

Þenison. Bockf"¡rgþân Bay. tooketowa (Ssneler)" Ghr1f, of,

Oarp*ntarlr (Ió-9-195'7 ; .

$orthsrn le;rl.tory. * Tlrrk¿la¡ årnhæ Iand ($pschtt

Xç-$*lghg ).

fffs,tpnxilll¡rq $fflq¡;.tt¡gt oceurs thrurghout th€ soast

sf ^tustralle. lt 1¡ al.eo reçordsd fræ Âdalralty fslaaüg

and l{sr €aledonla. Harvry (l$ffi} stctas thet, lt gronr

througbart the frrdl.an Oceant,

TyTe lnfo*xatfon bas not been locats].
In ånstralf,a f.t grcws generally ln ¡beLtereel places

ln tþe upper subl"lttoral sone, fhere f.s eorrsldereble

varlatlon ln tho grwth of the plant under dtffsrenÈ

eoûdftfoas" P1ants grsrrLng 1n rougb eondltlons å16 st¡¡nted

cnð ¡êâcb a helght of, 19 - lf cu.

fhe b*sal part of a etunt€d plant tg noü urrlçated

and tbe receptacLes a¡e amall and slonder. Plents grovlng

!.n shelterd pl-aeeo bear nurleats prosesses t'hrmghor¡t

anð the planto reaeh a helght of ]O cm" or etren up üo I
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aãttrs ln veql, cal.a plaeca. Su,eh plants bær nunørout

prminent vesi.clsr r¡rd fetr recøpt*clet on the uppelbranetres.

Plants frm the Hortbe¡r¡ lerrltory, Queæsland and

H* Soutlr Halee possess basal leavea as ln tho t¡rye epre-

tuen ht plants f,ron sorrthern årrgËrstle posseas arenðer

Læves only. lblr appeers to be a geographlea-r varla&å.on

anô tt le noü worth reeognlstng a* a varf.ety.

Ia Çr.nFrtcatmn the inltlal cçll of üre Goncept-

eele develops e tongne fllanent of 3 ceLLs ard tb€ eon-
eeptac}e sall, tsþadkrJ.y arrangent areqrÉ the tongus eell
La træs?êrss ssçtåon. Íhere Ís ons fi¡neütæa,l naclenrs et
the centre and f euperarmary nucl.ex along tbe perlpboriy of,

eesh oogonf.a. &L oogonLun n€asures 120 - ?ûL F x læ -
15Û F. the cogonla are ssMdÊd rE tbE eorreeptaclec anê

uatare slwLhnearsly :¡!.tht"n eaeh csnceptaclø¡ anð tbey

ars dl.e*arged ln three EûnÐs. Elgbt prrüarxy rù,lsolds are
produeed m eeEh eaÞq¡o. In the devoloprnent of tåa

rtpr-:oducfLvs strl¡ohre* C- .ffiBql qltËr# approachee lb¡SflûEgg.

HmLrqll* (femdo) FæshûLt, r&cre ¡Læaltaneour osgonlal

ü*volo¡xnent accrtrq'¡lthfa easb eoneeptaclç, gffial dls-
ehargo of egg* and fonnsilon of I prlrqeqr rhizslds €€carr

C., putrdeAþ+q, dLff,erø greatly Ln dcvelopneart, slso of
cegemla and mber sf rhlsof.da frsæ fts alLicd epoclec of
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Syçþnhtl].¡& ln cùt cb thr reproduettvc sünreturos hs,ve

been studieû. Speeles of *Vç tqhfJ}fg ere apparentl.y

Less aûvanced than Ëgfgnpsqts wlth the erceBtlon of
G-- ürrrreF,Í. and Ë. sr,$¡Tqhd.olåo€, nhleh arø aorg hlebly
advanced ttr.an sareas,firrm. ûn the oËher hÊnd la #treS¡+soirâ
there are 6 * I eells rn the tongue flLanent and sueessslve

dfscharge of opberlcal oogonla (?Ð-?8 p) ooeurs. In
sr¿to+elr& oogonLa are borne dl,rectly on the wall of the
eoneepfacle rather than embedåeð as in Çy¡rtonhrll¡r, rnrrç¡ffi,¡ln
and Êq¡:sîFgrs mrrtåq¡n. only l+ prlnary rhLrotds d€vet op on

tha æb4¡o of Cr¡gtsçetrg ú ueJt ù,

en tlre embryo of CtrstfiphvllBn g$Freu¡tuu" I -16 in FqrgeFsr¡B

ard 3p xn as ueLt as lnþg¡g€r!.
ft appears thst C,-,çrqrtreatufr Lle¡ betyeen er¡etoselr* end

$Êrgaqçry.

(b) $ry,åçs&[FA C. åsaHb 1821.

c. .å'gardh 18212 5a. J, Âgardh l8tü¡ 3¡ lgr¡Br a13¡ l-gg6¡

3It. Bory ln Ðuperu{g 1828: 1g, Ghaæan f9t*¡ 20lr. De

loni. J,895¿ L59. hdllet¡er 183ó: 1O¡ l$tr3: 3û, Gnrber

189é: 21, 4. ffarvey L852¡ 61. rJelhan L&9?z agâ, Kuetalng
18¡13¡ 3f6; L8hg¡ 598. I¡¡ças 19j63 ?5. se¡rton r.93,1: 2Í:6.
setehsll and Gerdnsr l92f¡ ?og. sohldt lg3g! zzï. raylor
fg¡*f¡ tL3. fltdsn 193?s Jpg" yaltante lgg3¡ lf€.
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Ëolüfast d,iscold or dtvldcd. å.xLg terete or
eruprossd ufth alternaüa or irregulcr brenebes becmlng
gx'eftilc.f above. Êeavee present or absr:nt near t]re base¡ broad
or Llnear¡ plnnato¡ serrrite or entlra¡ dlvlded above lnto
üûre or lsss Èoretc. ra¡¡ulf bearlng reeeptae!.ee at thetr
tndg' 9ocondary branehss besr ræeptacles âad vegleLsø.
Teslcles so¡raÈe¡ roûGetenate, oecurring eg tÌltetlong l,n
ths branehas or lumersêdr coroneteI rareLy solltary,
Beceptaeles te¡ul,nal on t-he ranu$¡ tarete or angrlar,
mcstb ûtr varnreosê or s€rra,Ë.e, rrnlaorsaL or blecnraal,
frsqneiltly gübtEndd Þ¡r veslelôß. tancaptaelss $r$rsroü$ ¡
;catüerd¡ urf.senral or btsæual, oeeasi.onaLLy borns ou

vsslcles. PLant æoneecLgtr¡ ot dLsacLoue. Oogoule vlth ono

êß8.

S. Âgardh (1841) esüsbllshed HË$toselrqa as a gênns

on the bsls of lnnaüa or laterel veolcleo, thu{aeparaÈlng
tt from the related genur 6argassu¡n uhere vegielas ar€
aråLlar.'¡. He er,n¡lagrated l? spectes lncludtng ùhose bearing
no vssfeleso Yesicle cbåraeüol ¡rsa Eo r*ri.aþl.e that he dld
rot strtetty adherE to tt. the type of, the genus Çrgtoqel*
l.c &rcuç Êrf.qotdsq L¿nn,

Í. Ågardh (l9t+S) u¡d üho poslttsn End type of
çoslcLes es the dl.stl,nguf.shing feature of Qyq,ÊoÉ¡plTå" In
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g¡pËsq4fl lpE vest eles &re borrne on u].tf¡ate branehes ¡¡hereas

those of SU*ISESLIÈ are cltlatlons of ühe branehag or

IæYes.

evf$osal,rF, ls nagt¡.y a g€uus of tbe Forthern Eeü-

lsphere hrf a feu specíes of 6rrgtos,Ê!"1+ do occur f.n Èhe

$hrül¡çnn ãærlsph€rê.

(1) ær 3ç soqgïr¡'.qF Âg$sq&tI/[¡{ spqcres.pr

cl+sî0gBlaa"

1. lEsfeles eon€tenate, anguLar. Plant

slanêor anå ¡r1s snooth,,. r.{, ... &,,psr4¡*arf.¡
YEsf.cles abser¡t, P}ant rohrstr ånd ax1Í

nUfleat€d,..t irç .r. .ü rr ' ..e ft¡¡. Tphtst+

( J ) eYgroffRrgå ,qûIrgLrqra ($ertens ) g"

Âeardhu 18P1.

€" Ågardh t8ä.¡ 6û¡ 182b: 28b,

F[,ÀrE Lffi.

tuSiF+,noðÉartg¿ Hertene 18193 l89r pt. Lr.
Eo¡n¡rqlfa ¡qf*ulßrre Doeals¡e t 842; 33O. J. Agardb

18¡r8l 199. Ðç ?mf 189f¡ 188. Endlleher 18lr3r 30.

Xnetalng L86o¡ t. 5t f. 1. I*¡cas t9O9: 1l|' sordsr 18b6¡

rs; 188os t.
Slrpfrlv*+Å19-J¡#fr$4an4q Kuetrins 18\9s 603.
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lype Locallüy. r Fåd Fovae Eollandl.ee glasË . -
*nstral.la.

T¡rpe. ..ç pÇ. Frragnent fn ÂD. Àf&rtr3b.

P!.ants soriacsous , fïaecld, raå1al1 plnna-te. .ßxts

telgte. $ecsndary branches tereter üp to 1ã en. long aud

2 ¡n¡. broad,. leslcLes esncatanate (3-1¡. Ín ahetnslr up

to e (J|) cR. Long¡ sLuple or b¡anched at the congtrlcülon,

otrongly serrate¡ angular, eärøratd wlth gerrate Leaflets,

conceptasles seaüterød on vesLcles ar¡d on leaflsts. Planü

eonotolÕu$r Ànthsrld^la eb - lr2 p r Lâ - 18 E. OogpÐte

108 - 162 ¡r x t¡B - g0 p.

I,pEstrffiFJF¡4ffiffir

Í. .[us. æ Port åugucüa (I{meroley, 31*l?-19 58) .

¡¡'__¡Ëe'* Fræantla (fa Sondgr),

ÇFSn*3çIIS*L Ð srBSSrIoH¡

Kaorn ouly fron tbe abovs Loeal.ltfes,

lhe sonEste¡gte sertes of veslcles of, &}cqs

n¡4u,la¡+uç. heve caus€È most autbors to place lt nnder

ForAoFl rfr" ft le nfif eÊnsidoreê ar a aBecles of $g¡¡gÐÊ;[e
üue to the poeoeasl.on of radlal l üerote b¡anches ¡ ulth
Êoneafenate se¡las of vegi.cle¡ se dtlatlofls ln the branehss.

Fnstber lnvesüLgatlon of, more naterl.al f.s ne€d,ðd-
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(k) c Þ q$¡ixP{,t FPEWÎÂ r. lsar{b 1,896.

J. ågardh t896r l+1,

PLÀfE LXTT"

tlpe Loeallty. *, trsra*llte Bay¡ F. åus. (Brooko).

Î¡}€, * r.I). (Herberlun Âgarìith üo. t07o8).

Boldfast eonleaL and dlvr.dd. Axf.E terete¡ up to

ll eu. long and lù @. ln dlameter¡ uurleate. Seeordary

branches up to h ea" long snd ¡. m. ln dLa¡oeter¡ slondern

flexlbls l üerete n dt stantt y alternate wtt!¡ fnegularly
aæangod ramr¡].l. Batmd"l up to f *nn. longr Loss tib¿n a

nlllfueetra 1n dfaueterr terete. Yegleles abgent.

Baceptacleg uriknounr

*fFffi$e_EFåu¡uEÐ:
ll. år¡s. .,¡. Osve fslet, Recharehe årehf.pelagor tlllX.ll.l,
?S-11-19t0). Israellte Bay {Brooke).

Çffinfis¡*Psrf ì $, .&IÊ r&I$rr r Q$ :

&nøn æIy frm üre above l,oeaLlù1en.

J' ågardb (1S96) dcscrlbd Ç,- rqb¡re3É, frm a gterlLr

plant rLtbor¡t rretfcJ.as.

fre sxl,s of S*çJolq¡åta ls stout and nr¡rteate þut

t"hEt of, G¡-¡gtrl¡Lg¡lg ls alend.er, fl.accld arú suooÈh.

Yest.eles of Ê,.*qo4ltlerlF fiuretlon also as r€åeptaelea ad
a:*e Èf*angrrlar 1n ehapc* Bcceptecl'es anÀ vasl,ele¡ bave
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not bats ôbss¡:ç.d in Ç. T.oÞFsüe. Branebtng 1n Ç*. rqbnåqta

ls ülgtûntly atternsts ar¡d regulf. are densely eronddt

vhJ.Le tbe braneþf.ng 1s radf.at qnê plnnete ln Ê. rq4*14{ts.

the dEscripÈton and ldontlffcatton of Ër-¡gb'Ê!å

anð Êr 4nÉu1Êr,LÊ 1g basd t¡ eecb case on a f,ragnentaey

s¡nc!.aen, R¡rtber studlss of rcors naterfal' are Dseee$åryr

(1) C,åRFSGTdISSF¡I Kuetulng 18h3"

ågardb 18¡{8! 19ã. Þe fonl I89f¡ l8l-r Oruber 1896¡ 23.

KJeXtnan Ll39?; e81' KneÈsing l.8tl3¡ 352¡ 1819t lg[. Lr¡,eae

1936¡ 78, t1tuånns L889: ,0. s€hfdt' 1938¡ ¿Yl. svgúel1us

1911r L81.

Ptatrrtbql.t{q $onder I.8t*5¡ 511 18t¡6t If8. Dc îomt

LB91: L73.

Haldfa¡t df.seof.å 1¡rltb a sþort terete stlpa. &43'Lns

flat Ìfltb alüeraate segu$lÈg. $sgrgrts llnear; eostat'a or

ocogtatsl entlre or dentate. leeleler abgsrt. tonaeptaclas

f,a longlÈudlnal rogrs or Eeattard or bottr sulf,acÊs of tbe

cegoentr. Pl,ant noaeselõUs ô3 dl.oerçlsug. åntherldls ln

elucters ûri tt¡e trå}l of ühe eencept'aç1.çt' So8æ14 scÐslle

ïlth ûßG êgg. Stsultaneurs naturatisn of, oogonig.

e¡nngfgÉtr uas ostablåshtit a8 ã 8erlus bry Ërretsing
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(r8¡*¡) bss6d øn F\rcr¡s $pç*uqre n. Brorrr ex ltrrnei. Í.
ågardh (18tr8) lneruded tvo nou specles * s*_åggs*&fiÍrÍJJ[8,
end C,-.çr{eãglf.çIlril¡a f.n the g€rl1gr Kl¡etstrá (IShg) a¿ee¿ a
nsr sposf.es c. qo4{tEl,atr¡s based on ququ$ gonetr,iqfir¡8, Ilarvey
frem $outh åfrlae" Orube¡' fi.S96) ostab.llebed a nery

$enus .ùxåJ"lqFrq based on c. gon$tr{gtus and pLaeed the nelr
g{lut¡s ln ühe Fueaceas, Sllva (,LgTg) named f.t ål4lÊrlelt¿
becausa å4.r}*rtq ls already oeeupted as a generle na!ila

ln Lll.iaceêo.

ssrder (f8ht) dcscrtbêd a nss 6enus pf*åvthallg
Þased æ lts flet tbal.lus vf.th dfstlchürs1 aastate, laùeæl
eognents ¡ BLurleerlaüe eoneeptaeles and absenes of
veslcles. tko speelss, F..,aFFrç{.foli,q ard Br. nR¡l!¡stffo.Ha
havs besn lncLuded ln the g€nns. lheEe ebametcrc, to vary-
fng degre€s, are also found ln CfirnqEloff,lF-.SfÐ;fl$Fur+.

rt appeara that Ëa$roetoçsffi, and plet¡rtþpll.* are not dlsttnet
frm eaeh other. ÇFrDoglopsus,, anted,ates thø publ,f,eatlon

of FJ.atythalf+* rn lBl+8 J" ågarôh consid,ored F^_sgerctfoåtÊ
and P.-;;nerqtiføl#¡{ ås s¡mon¡rus of f;" ,,Erulrarfollr¡Fr and

Cn frI¡etletÍJFoltrìS reapeative!"y" De loni (fggf ) regardad

Pl+q¡+hg¡¿e as synon¡m of Çar!ÐgþSqrru,
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(a)

l.' Braneh segnenËs slnpLer entlra¡

BgOStAtG... r,'. ù.. .rl r.* .ùt

B¡ancb sagBents sJ.mpler nrnelneta tr
entlror CoBtSÈ€. . . .ú. ,Ç tt ¡. ' . .. .
e. Scgmenta nalrosr entlre¡ c(Ìrt-

ceptaelet ln hto rotg... ...
$egpents bræd; $rnolnete t

emeeptacle8 nmetrorrg t

EeåttgÎOd..".r.r. r.e .rr

0. ..enersñLfE+$t'fFn

Ç. pgfi¡FalJHolluq

(n) ff,ÊSpQf¡I¡SfiÊffi eo$Trû$ryå (s. Brgrä sx lurnsr)
trueüøLng 181*3.

J- Åganlh l.8h$¡ Lgt" Þe fæj. f89fs 18e. Þe ?onl et

FErtt 19e3: 7a. *n¡ber 1896¡ â3. üarvey f8ã9b¡ Ê86¡

1869¡ Fl. I59. Knotslng 18lr3r 3r2t 18\9r ill¡ Xffi¡ t.
18, f. X. trn¡eas 1936¡ ?8. 0lbanns I8B9t fO. Hæersl€y

19503 Ln.
PI,ÀTE T.E[TI.

flrpFB Copflue4q B. Brsm ex Surner l8Ll t L6t t. l\¡..
C, Agardh 18â11 95. Ho:.'ker and Harvey LBlr?¡ r$13.

þpe I'ocallüyr * Port Dalrynpler Sortb Ta¡naÐla

(8. Bresn)"

qrpe. ;* ff.

Cr,;esmflqf$s

2
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*nlrtfasü dt¡coldr np tl 18 æ. across¡ SÈXpa

subtaret€r ìrp to 2f um. Long and I nlnr. acaogs, becmlng
ctrongly ûrnpÏÊsned u¡rwrrd,s, Flaub Èrsçarhlfekontng on

long €rtlosure to sun or en dr?ing, up to gg em. leng ¡ flat
aad þllatsraL. $egnents eonstrleted torsrd,s the base¡
broader u¡nøarü.s. Ârtrs tape¡tng at both wrds. $egnentr
up üo 1o rm" broedt sfrrple¡ llnear, entlre¡ ecostate¡
cuaæ.te near ühe baso, apex nctched¡ axfLu rg¡ndd. $9g-
nants bear þlsænral eoneeptaclo* rliiah ere ssaüËereð.

Pl,ant nsnoccf.iônu, .ântJrerf.ù{a e5 * å¡g p x I - L5 fit ln
cluEüers" SogonLa IOO - l?O F x ,A - 8O ¡r"
åFFSF{F9.,F4êEISFÐr

$" *uB*- nll.lstør (t*æorsl,€Vr l3-l-lgfl). Flshery gsy

(ïlEsndd Ln, 2?*a-L95gI , Hanne (I{lzaruddln, zg-t-Lgigl.
Enesrrnter Bay (glelan¿, Hatrrf.s¡ Decenaber lplr3). Çapa Taffa
(lJouemleg, S.-8-t9lrg), Süûe¡r Bsyr ñorra, Crelna

{$æerelafr 19,-8-Ag529.. porü l{¿eÐonne1l (Hfsaurddln,

1\-t¡-1959),

taagaroo rsland. Ë Þlfêd1e Rivsr (?fomereley, g-1-19\6).

Sset Bay (Hmersley, 6-t*lgtr6). Vtvoane Bay (tfæersley,
g3*t-191+fr Lg-[*19¡¡8r and 2*t-lgt*g]. S€s.l Beaeh,

{}$æersl.ey, zþtr-L g|?t Pamlngton Bay {gomerrley¡ ?g-l-ilg$rr
âþ5-19¡f *nc ¡+*l-lglr8).
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Yletorfa. É Fsrtland gey (Bsauglehole¡ r.B-8-lgft). Folnt
Roadknlght (Ðavl.s, L*24!1t6. Homersley¡ 6",d'-Lg53). port

PhLLlLp B*y (Ilarvey, 1859), Qr¡eeasellf,f, (nlrs¡ruddln¡ 10*

).t959r, Fort Phüf.fp Eoade and tleetern Port (Ðe rmi,
189t) '
BaeÐ¿nla. -- Log Heed¡ Horthern Îe$ÉsnXa {Parrtn, August

I.9It8). Po¡t Àrtbur¡ Tamam PenlnsuLa (De. fonir 189Ð-

GEOGBÂPHICÂL ÐrslRIBlITrOff :

Frsm &llfrton¡ $auth åurtra1la1 srõÈrnd the south

eosst to lfestam Portn Yletorle and aLong the ssaEt of
îssæenla, FertllÊ sega€nts of Ç. egÛ¡,$qp+g froa Roþs and

Pofnt Boarlkrleht are constrlctd bsloÌr and t¡ave dwel,opd

frcø old broken s€gÞsnts" Thfs ls also fffid ln AgÊg$bülLl¡8,r

and. t$l.llprla (¡¡ årlJJ,*rJ.el[¿ SiLva]r bn¡t Ç" qpnftrpgrÊ fs
dLstlnat from Å¡egsbtt].¡m clue to the laek of lnüercalary

veafcLasr Çr e,ffirlqç4q shovs slnllarlties wlth the type

ftgnra a,faü d*serlpt!,on of At'{,11aî'{e1ra.-es{ìstrlq.te ({imbss)

$llvs. Soth possqts bllater*l and uonopodlaL þranchça rtth
atnll.a¡ aptcal. growth. å frrrthsr study of, tbe ursterlal. anû

tåe type of å, poüsÈrl.çte ( 6n¡bcr ) Stl
the f.deutlty or not, of tbese ÈTo üaxe,

u+" äecossar¡r Èo Judge

8. pp$flJr+nF resebles Ç.. ouç¡al,fol{Ufl Ín posseasÍng

seatte¡€d eoueeptacles but dtffe¡¡ ln ltg enüLre ecosÈate

sognenüs. Ç¡-ggAf.L¡¡eE¡, also dlffers frm C. ,allEqFtf,,fq].flu

Ln poeeerslng scattereû aoneeptacLeE.
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(o) tqÊqooI"Êssgt{ åseS3ffIEpJ,Isr{ tssrder} J. ågardh

18t+8.

J. Âgardh 181+8¡ 191f. De EonrL l89l: 1.83" Earvey IB5lr¡

53lr; 186O: pl, 1e8"

PÏ"ÂTE UNT IT

{l,pî¡¡ttrs].f+ ê¡oguFgrfolÍf Sonder, tSbI¡ ft; 18tr61 1}8"
' HyÎ*¡¡l$stn4,ene,usffife1r¡, Kuetslng l8\gt 5BB; 186O¡ t.

lor f. 1.

tfpo &ocalltyr * !{esüarn Åustralfa (prelss)

lypo. ãÞ l{EL.

Eslðfaet dlreotd rrf.th divlded proÊ€rses¡ produelng

gsçeral rirêer 9t1pe sbort, flat. Flantsup to 8O cn. long,
sorf"s,seere$ and, bLseh on d,r¡rlng. å,xls f,:.at, up to 6 mn.

broad l¿itb alternate laterals of tlËf.td grorthl brsadsr

nêar tbo bsss tlran tbe r¡pper parts ¡ trlth seara of, old
þrancbes n6ar the bse. Segruonts eânple or blftrreate,
dfstichoüs¡ alternaüe¡ <¡sstate¡ Ltnear Læeolate, ontlrel
qp to I ca. l.ong end. 5 m"' bro*d. Plant nonoecl.ous rtth
unls€üra,l omcagtacLes. Soncrpüaeles fn a slngle ror orr

eLthsr slde of the nf.drf.b, å,ntherldta Æ - 2? ¡r r I - 1Ê Fr
þo¡ne df.reetly on tùe saLL of th eone,apüaere. oogonla l?o -
r\t+ ¡r r 6o - 96 p.



399.

H. Åus.- Doagama (noyas¡ Febnrary L9lÈr). Porü DenlsÞn

(UoanersS.ey¡ 3t-B*191*?). Talltngup (Royee¡ 2t*g*19t0)"

Frsnanttc (Ilaweyr 18Í+). PoLnt Ð¡Errtrecaetræux (fultt¡,
20-3*¡9tr6). Cape Bletrc (Halrvey, 1B5l+).

Ê806&AfiIrcÂr" Ð IsfEIBUlIûl{ :

Fro¡o Dongarra¡ ï{estsrn Âuctralta¡ aror¡nd the ¡ouüh

uest eoast to eapo Blehe, Eesüorn Åuetra-lle"

{p} q4Frcç¡'qsFTn{ Sfßqfirqg¡,.Tq{ {8. Bctrla

o* n¡ruer) l. åss,rath l8lr8.

J. ågadb 18t¡8¡ 193. Da fonl t 89L¡ L?3,

loní st Fsrtl t;9?*3: n. Ea¡ney 18fL: t3ki
&ree¡ f936¡ ?8.

1895¡ 182, De

l8l8s pl. tr3.

?Î"IÍE TffIF.

F¡pq* arle,relf$l.lF$, tu Brorn a¡ Tume¡ tlll l8r t. tt¿.
SrgþS$l'ra,,f,$qFç,tfp¡f.a O" Àgard-b 182L¡ 7A. å.

B;l.ehard 183h¡ 139.

îþffiir*tåe.q.Bp¡elfoll.g $onðer t8¡+5¡ ff ¡ 18116¡ Lft.
Ph$l,.l&t¡rorq *Uqfeíralj.a Eooker a# fia¡vey l8h5t l2l,
Ë|qlf-Éf"nn*g¡çqettslqrB, Krretaf.¡e l8trgr F8; 186O¡

&" g2 f. 1.
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fype Locallüy¡ Ë South toast úf åuatralf.a. (Bross).

f¡pe. Ç ffi.

Heldfast dLscoldr TrÞ to 6 m. eerossr lrlth a sþort

terete Etlpe up üo 5 ¡nm* long and^ I F{Br in dlamøter.

fballug thlck, esrleeEoüs¡ blaek on drylnsr up to 60 en,

long. .åxfo f,latr ìip to 7 rut. brsad, ufttr lateral segnentr.

taln regne'nts petlolaüo, flat, laneeoLeten plnnaþ eostêto,

n¡$ctnetor r.tp te lb en. Long and B ura. broed. In the

uppet segnnents the ¡unclnatlon dallalopíng lnüo bllaterel
soêordery eegnehte . $ecoûdary segnentg linser, acwafnate¡

fL*t, up to 1O ¡*er. long eaû J m' broad. These eognento

rersly subd.t'vid,e. Coneeptaelec numsröua on segtsente,

Plent d!.oeeÍ.our. .*ntberfdLa $0 - 38 p x 12 - l8 lrr ffi
branehstl bs,lrs" Oogonla 7A - 8I* p x 3ó * lr0 pr øvo1û¡ bo¡ue

directly øn the rall. of, thc conceptaeL¿ ard sttbout stal$.

sF?^çïËFng .&autss¡
s. Àus, r Eottnesü ïgX.snd (Eareyr 13* ard 1S58. Crlbb,
g*B-L950). Fræantle {Prelss Ln taryey¡ 18t8}r Safeþ

3ey (gwersley¡ 23*8-L9b?). Gava fslet, 8øcbershe årehlpe.l.-

*go {t{Lll1c, 20-t1-195CI}. Ftgure of Elgbt Island (UüLle n

7-11-1910).
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ÇsocF4pFreÅIl sis.ïB¡B, rrt¡os I

From Bottnest Isl.ad' to Cave XsLet n Becherebe

årohlpeX.ago, I{esüent Australla*

flr rlpe¡alf,ol.fi$n grors ln deep rock pools arvü oa

csastal resfs {Baæeyr 1858).

c-,,,qusIctf,s¡Ir¡Fq reaeã0blee @ ln
gonerat featuras ht dtffert tn ltr rrrneluato üsgnslüs gnd

¡eatterd' eoneeptacles.

(q) fffirqnFç,Hå sæâl,sne 18r+1

ð. ågarsh 18h8¡ 19oi tggt; î¡ 189bÞ:9oí 189?r loo.

Þeealsne L8l+1¡ 1I+8. sa îonl 189f¡ 189. Enùllcber 18}r3r

4. Grtrber 1896¡ 9.1. Ejellnan 1B??¡ 280. Ktretslng L8\91

l8B. Lue¿g X9¡6! ?8. soluLdt 1938¡ ?;9Í. gvedaltue 1911¡

181. rtld,sn Lg37t 311*

Sv-1a.1p¡n--Pecalsn* 18tÊr 33Ð. De loal LS9t,¡ L?3,

llolâfatt df.ec*tû or dtvtôsdr r.rlth a subterete to

fllat atLl, frords unæbranþs¡ llnearr oblongn costate¡

ac:rratc of asrtlrs or çltb llreguler ùestb¡ a!.nple or

åLcbetæottsr Yegåeles *nd rsÊ6ptseLeg absont. toncept-



lr02.

eçr'e* äußsroua, scattereû or i.n rors on both surfaesa
of the *cgnwrta, bfgs¡n¡ar,. plant nonoecÍsos. åntherf.dla
bo¡t¡e dLreeüry oæ tbs vatl of the coneeptaeLc o¡ tn er,usterg
en branehed, ha,lr¡, 0ogonla ''lth onê egg onl.y. suecocelve
naturatf.on of oogonla.

Ðeeai.sne est'ebrtsh€û rdgrf.+rsen¿ in Lg¡i¡., baseü
ffi f,enqrroux (IgIg). gf.nce tåen
lJ. epeeles of üy¡r-o4eg*s l¡ave be€n êose¡f.bsd, alr, pura{y
åustrelfan, Be lonl (ÂSg5) trenafcrrd ü,t ffiårftd$gllup
Kg" and 4- ,¡rFgTrs?tfroi.;lpp Ëg. to Sfrfoqf,loasqlr" Eåght
of tbe reçar,alng spêer.es ef H.rrrç*qFa *ra knryn frm
scrtb &rst¡atlsa $eto¡s, th'a üype speel.c*r Hr*+*nnflgÊa,
le æly limown fron llaetern åusÈralla. lh* nuab+¡ of
prerf.msly deserlbed speeles of, trq¡Åod$sîÊ x,c here nsêues{
fo slx and tvo ¡er apaele* (4a,,,HsgF,rS{ and H._qor,$Fr4tq)
are deserlbed. Thð dlstriþutlcu of speeles f.e dlgeess€d
*eparaüely and ls also sumarleed tn taþlclX.
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4[. Jntçref.follñ J. å9. rmr roported *ena !{s
Xer ãealanð 1n L82r. Since thea 1ü bes aot been recor€ed

tn any pett of fic¡r Zsa].and. Lalng &92f) states thst

4. .rt}rqrelfoJ,.la 1g s dsubtfuL lnlrabitant of üæ ãeaLand

a¡rd ttndauer (191r?) does not eceept l[.- oltpTef.fqLia ar a
ñer Zæland alga.

&ere bes been d.upLlcatlon of specles tllthta
l4rrtrodç!¡pq due to e laeh of an adequete ranga ofþpecåraens

ard flsld, hnosledge þ Brovlous authors. lhe present

etudLec of meEt speeles of Hï.Í.sËqsne t¡eve beEn nado sn

llquåd-preservad. æterl,al. Ihe solLd terete to subüerete

exf s arLses frcm thebLdfast¡ and deryelops lntã d.l.ehoüsqûo{¡s

fereto to subtereto latarals shlsh prod,uce f ronils. FLatten{¡g

and suelllng of tbe axls, old pei;lolos axd nenr petLoles

ere conmon 1n &lgtlggg,
Iü appea¡s tb¿t eaeh y€ür lronês are lost ar¡d then

old petleles Þeeone astlve and dLvlde d.lehotmousty ol tl:t.-
ehotmously to fo¡t nes latars1s. lhsse ner lateraLs fr¡rtbe¡
ðwe3.op !,nto frsnds. It seers t&at thts Broee*a ls repeateü

evory year, In süte epeeles lt may ba pþ*lble to e¡tlnate
the age of tbe p.lant fro¡n the nrnber of df or trlehotæles.

ï. ågerdh (18t+S; f89$rEuetzlng (1Slb) aad Do loui
(1895¡ ð.eaarlb€ü &v¡4ru*p{F+ and Sgãngg}lgsg., as sep,arate
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g€Dara on the htås of, brenchlng anð thlekns¡s of tl¡ç
thapau"

U¡ç,4od,çsqq resenblas $Afneglgg$¡e, ân lt'g ffL*tt

entire or se¡rate segnents wttb eeneeptacles ln rovg sr

¿catte¡d bmt dlffers 1n lte dlchsto¡nous branehlng nsar

the ks* of Èhe tlrnx.lrrc, t'he thlcknass of the thsllus
aad ths aateratlon of, oogæla.

tbsss eh¿rEetera prçvlde $rffteteût evidcnca t'o

retafn thæ gt sepqrate gañGrêr

tr) fu,F. Tq. ry.sfFcrrÉ $r ¡rynio$¡s$¡r"

l"

3.

Frondg øpirally t¡rlstgd,.. .*. ..,¡ .rr 2

Frædtg not t$lst€d".. +'. rÒ. r!'. ... 3

2. Coneeptaclas seattereil atd' n¡Hsrgtt!.

Fn pqro+ll sp. ãwr
Ganceptacl.ee f.n a sÍngle rlm on eaelr

sldE of, the nldrtb... .,, l{*,¡lFr¡r$lqùa

Hlants çler¡dor, axla up to J um. broad¡

frsDde up to ! m. bro8d.-. r.. ..t r.. h

Ftreãts roh¡str &aln a¡lg up to $ q" Þrocð¡

segnßnt (Lþ) 2t - t¡s (*60) ã* þrogü,rr. f



).

7.

ì06.

l*. Gonceptaclet utmerous r gcattered. 
"

ü. tn;ÈeqIl.fr+14ff,

Coneeptac}es ¿lr I - 3 Bffis ,¡ r.r 6

å,rls tereta¡ srol"l.cnr up to 7 æ.. long affi

5 m* broad r &al¡ sagnent ôwelopl*g ði¡ætl.y
fræ ühe Erle r üp to ltr æ. long ar¡el L3 sm.

bro4d... .rr '.. ..' ... ' F... tpb$rçg¡r

Hlanta up to 6O cm, long. axls tetrete -
ovgf.dr üp to 6 nn" broedt ¡naf,n segnent

(16-) 25 - trt (-60l ø. bro¡d¡ doveloplng

fræ ttre eaû sf tha dlEhotæotrs btanebsg. . 7

6. Conoepteelss ln a slngle r$Fr.¡
Hr lept'ophY4a

Coneeptacles ln 2 - 3 rsys t- ,Frttr apf,f+ sp. nçv

Eold.fast nueh divlded¡ ieg&eût strongly

dentate 16 (-251 mrå broað.., .. Ër...L&Elfsilf&

$old.f,ast dl.aeof.d¡ segnent sorratsr raroly

er¡tlrer üp to l* (-6) û&+ broad".. t{,- q¡+eîelfq}l,a



ho?.

L r:q¡FDftçu* np,Ho$Tf sp+nær

type Localit¡rr F Potnt Peron, tÍestorn ÀusÈr*lLg

(Hol.lartoa r 3*2*1957),

l}pe. þ .tD.A,?122\1.
Þr*[rg rrffi

)ßroffi spf.ralr anrch dlvl.ded¡ pttelate¡ cuneaüe

üear tù¡e bason eostate¡ rithout laü,sral, velns¡ ptnnatlfld,
ctraugly ¡erlata r uÞ to 10 eu* long and 10 sm. broad,.

Xal¡¡ søgments linoar¡ oblong¡ prmlnentLy *crrate. Sootatsn

iF¿tþûN¡t vaL¡nsl pinnatlflô, alterætc, splralr üs to 9 e!8,

loae end f am, broaË. $oesndery sogssnt¡ obl,oügr spiral¡
oertetet ecsatater üÞ te ã cn. leng ¡¿s ? w. þ3çs{,

Gonaeptaclea d,rnes ¡ seatte¡d ou þoth Eurfaces rapeelalLy

on a¡Ln scg¡nents and, geeonüary segncnû* ¡ but spareè on

ths €¡.de¡ f,¡sud¡ bf.seuual, LnthertdLe 25 - 33 ¡r r 1? - lb B.

Oogffil& ovolå¡ sssslle æ tha uaLL of tbe conceptaeLes,

96- 13eF zf4 -90¡r.

Etrw.n only fron tbe t¡rpe loeal1ty.

Hn,,¡re,F.on4t reeennÞles otber spceLes of qf,rl4cfpg
Ln ganeral feetn¡rç¡ but ålffers fron theø, axeept þ
¡srluleta, ln lts splrall,y tt*leted frond,. It dtffe?s fron

te



ho8.

ür--¡gfnit3f,g, ln posseaslng ãu!û€rü¡s conceptasles whereac

Hr--ÊSFtrf pE lloasecseo a slngle rür of conesptacS.es on

eLther slde of the nl.drlb.

2. HiFIopnFHÀ g¡nq$LåTJt {Læouræ¡)
Deoalme 18t+1,

PtÅ1ts &gvl
J. ågardh 18t+8¡ 191; 18gf s 6; l$9bbl g2, Dsealsae l'8¿r1,:

1\8¡ L8l+2: JJO. Ðe Toni 1B9f: l?3t L$gl. lgt. Earvey

lB5¡+: f3Li 18ú2t Þ1. ã,.9. Kuetz!.ne 18Ð: 5SS; 1860¡

t. 8, f,. 2. $ordor 1846¡ Lr?, lIdeu l,g3?r 312"

Þtotfontp{trs, sç¡$¿x'g$q Lamsuror¡x lBI3r t. 5, f . 6*

Haltrreerls Eernrlate C. Agardb 182L¡ Llrk.

ahodqpil+.serrãI+tq C. ågerdh t82lrr 1g?"

QîaüræsB;la., spfru¿lrt$,Srevlllç 18301 a¡mop. 5.

type Loca3.lty. r llseten¡ Âustürl1a.

l¡rpe. ¡þ CX.

lheJ-lus dsrk b¡oun, cotles,€ût¡s, dlchot'æouoly

branebedr up to 22 en. Long uttb torete atlpe. å¡1s

terete to fllat¡ sïoill€in up to b am. broad¡ lrreguLarly
ênd Àlüernaüely branched. !{aln segpents llnaar, flaü,
uæþrsnouür petlolate¡ cunæte n€ar ths baser pinnatlfld,,

Gottato¡ strongLy slrrate, splral¡ up tÐ 15 eü. 1ørg and



bog.

lf. @., broaô " $oeondaqtr *egpente oblongr øerratet

rubcoetate, a]-üernate, up üo 6 cæ. long and 3 tqß. bræ'd'

tonceptacles blseg¡al Ln a slngLe rû5 on s!üher g[ds of

the nX.drfb, åntheridla ?5 * l+0 p x 10 - 15 ¡¡. Oogonla

ovoLð, sessf,J,.a¡ lOO - IltO ¡t x 60 - 9O F.

W¡
Frm+nllo {Þrveyr lSll+). Letghton Egt¡¡¿ryr !{andura and

tlest eoast of, Peng¡rin Is}and (wolLaston, -1-2-19ff). $sps

Rlebe (Haree6 185t+).

Froa Fremar¡tLe to Cape Blche¡ HøgÈe¡¡r åusfrelLa.

Þgcei.sne {L8l+1) å¿scribsd ü¡.¡gIB¡;leÞ, þy a fl8rrre

þ*¡ert-enQâietgeetg,S#.l -selqt¡I+*S'i tammrroux 1813 )'
Ë¡-¡efg¡;tgle veserûblss otb.er specles of Hyrl#dassa

!.n gonerel f,eature* but dlf,fers ftæ thæ n excepþ f,.

æ¡pûJ"¡. ln tts splral-ly t¡rlstd fronð. !h, ,¡er,$rlaüî

df.f,fers fræ E --æ¡m;¡l Ln po,ssessLng esattered conceptaelat.

3* $fFîPn,lE#q¡L rl{$rG,IIrfSÞTÂ Famey 1859.

J. Âgardb 1891 z 6i L89tb: 92. De Tonf L}glz 191-

Eervey L859b! â86. Kl¡gts,tne 186S¡ t. LO ¡ f . 2. Luca¡ fg36¡

?9. sonersLey 19fO¡ 1f8'



llo.

FrÁxE xfirvrr,

tfpe Lseal.lty. # SeorgetdtÍß ¡ Tasns¡t"a {Ee¡rsy}.
ï!rye. * CD,

$oLdf,art dlscold.¡ vf.th a torçte gtip€ up to 13

üÍrr longand 2 æn. broad, produeång 1 * f ares. Plantsup

to $ cø" 1oag" .trls terete to agbterete¡ Ep to 5 æ.
broad^. $egøante developlng fræ the end of tbs Leterals¡

linear, pcti.oJ,aüe1 eætate, eutiro¡ flatry nøbresoüt$,

dlEtlehsus ¡ upüo 22 eæ" lone ãJrd f prlr. bsoad" Þlldrlb
pronlnent naar the base¡ fedlng aray nea? tlre apex.

Seeondary eegsente l:lrcar, plnnattfldl nlËb rouncted açf trrr
enütre ¡ oeestate¡ up to 6 am. leyrg 16 $ æ" broad, tertf.ary
*egnætr llnaar, emtlre, ecostate¡ up to t? m. long and

3 m. broad. Ooneeptacl.eg nuæ€rûu¡, seatterod on bÐÍh

¡u¡faees¡ blaenral. Anthsrldla 2O - 3l¡l x 10 - 15 t¿¡ fn
elusterr. Oogonla 5û - 8t n x ttO * !0 n*

Fr&rffffiF Hrur{trgqal

$c ''á¡1g. r lfa¡ma ({ænuéèfn, 4*2&9lg) InvestLgator

8üraft, (Ða.very). tfest Beach, Hotdfaet Fay (Hæaraley,

1l+-2-I9tf ). Port Ulllunga Reef (t{omereley¡ 5-9-19*).
Po¡t Elllot (seeenbet l$lrJ r. ttmeralry, 1?-IO-X9I$ arrd.

1S-&1g 57), Bobe (flzaørrddln, tf-t¡-1glg),
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ffengaroo fslandi * 'flvenne Bay (Womersley; 2.1-19\g).
Permr¡gton Bay (Womørsle'y, t+-fptgl*$). Stanloy Eesch

(ÞJæerst ey n 2? -L-I9561.
Vlçtorl,a. æ Port PhLLllp (ltarney, $or¡der. IÂaepheram,

16*6-1950 an¿ 13-10-19t7). êeel.ong (Earney, 185g).

Western Port (Eanray, 18tg).
e$$ffiaFq Tg4t Ð ISså,IqqTIpH l

Frm Hanns, south .åugËratia, around trrå7äå*"t

to t¡estorn Port, ltEtorf.a.

teo fotl'ûs oceür ln F,r tnülrtlf,All.û.
(1) teeodary sêgnsrt enül!ê. 

" r.... r .. ..H¡. l$fi,etl$pl.ta

f. Lnte#qtfolf-a
(2) Éecoadarl¡ søgnecrts strongly sorrets. lÍ. Jntçq#fp].rt

f, çtnna&lÍ1,*e J. å9.

J. ågardh (f491) êcsertbed, f" prq¡+ettf#CB only.
rn f. f$t'pErÊfpr r,a, the frond 1g nembrsagrr and, tbe segnentr

are qrtLre but tþe frond te sllghüly eorf,a€eor¡r and the
segnents are ¡errate In f. g!¡rnaü{flda.

ü.. rnteîtÅSglt+ resenbles S., .4Êophïl,I's and S.

æÉlq#fe ln lts sler¡der axLs anü ecgpant¡ htt dlffers
f¡m th€û ln pòssaastng seatüered conceptaeLes.
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b. r{ffilltqËffa, gJtrF.EßqSÂ J. Àgarün lgg¡r"

J" ågardb 189qbr 93. De torl l895e IgA.

PTåTE TJWtrTr.

rypB T.ocal"lüyt * Ençla, $çsüc¡n åu*tralta,
(lluetler, L89?).

!ype, * IÐ. (Her rluar ågardh !ss. 2¡[l].
4xf.s tereteo swotlenr EÞ to ? es. long arÉ 5 un,

broed. lt¡rln sagnent developlng dfreetly frôm. the naln
*rier petlolaier ll.near-obloag¡ plnnate¡ serrate¡ eoetate,
rlt'hsut, raterel vei¡s¡ e*rneatr near tbe beser up to lt+ æ-
long ar¡ð 13 m* broed. ${i.d,rtb Broninent near ütrrc þ*ge

fadtng ansr {a tho uppçr parte of thç seguent. grcondary

cagnenüs ll¡mr obroag, altemate¡ cootate¡ wtthct¿t veln*¡
lerrater gÞ to 6 æ. long and, l0 '-¡. þroad. fertt¿t?
sagnonts oblong¡ acunlnate| scostate, serratcn alternaten
ìrp to 13 æ. long end h uts. broâd. Goneeptacle; on ths
al{er parts of the segnente hnt de¡sc on the upper half
of ttre naln a¡rê s€ûã!ûery ssgÞ€nËr n bLaæ:*}. ånths¡fdl*'l
18 - âb p x 6 - ï8 pr þorno dfreet-Iy sn the rcaÏt of tho
conccptacles. 0ogania ovofd ¡ 78 - 15O p x 30 - ?f lt,
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sesmHFffis,', EE4ll rsEp ;

É, .[r¡s. - port El].tot (&rseey, f{syembet lggl).

IÞ08åPHTGÅL DISÎRIBTffIO}T:

Knoun only from &¡e1a, w. åusr¡ âDd port &lllot¡
S. At¡st.

q,- -Jfiþaroq+ dlffers fron ühe rcst of the opeclea
of ffixfo4*sm+ in tbe naln eegpeate befng deveLopd direotly
frær ühe nafn aris h¡t in other specles of Fvrr#çps they
develop frm tho end of tbe dlehotmaus branebsr.

Furthe¡ studlas of more nate¡f.aL arÊ nec€ssary to
retaln lt as a rsparata speeleo.

f, J. åear{.h lÐL
J. åsarüb t Bgr.¡ 6¡ t Sg{¡ gA. Ðe Tont Lggfi tgl.

PLEÏE T,ffiTf*

Êq$.eqoohqr+, gt¡st¡elt,B J. ågar€h Lgggz t55,
Svd.ellus 1911 : 1BO, l$2.Vrloyneystcy, rn.r. r!Sa.

$pe LseaLJ.ty. e rsr*lf.te Beyn w. ^*us. (Brsoke).

$¡pe, Ð IÐ. {Herk'rLu Â6aHh }tro. z3gt},
Âxf.s rp to 2l w. lor¡g snd L m. broad¡ terete¡

a.lte¡natd.yr, dfebotæousþ. branehed. Msf.n segmento linear,hottla^r, ecct/'*ê,, A.ta¿-, *a*-*4;Q, u*Ío L*bt2

^osnprass€d 
nãar the base of the dlchotcry, conesptacles fn



l+1h,

e slnelr rsr alsng the dLan rtnc orþ eegneato.
qF4S#4s Ertgrff#Ð!

lf, årr5, * IEraellte Bay (ln lð,). Eucla, {,*" IÐ.}*
S. åüs. Srreounter Bey (Haeery, ¿n I;Ð)*

Prou rsæe3tte Beyr trdestem åuatrallar along tbg
¡crf'h soast to &lcornter Bay, $outh *ustrali¡.

In tbe type of ÞEtopho¡¡* eagtl€ll p the sogn@ts
aro sllghtlg EorE ûanpressd, übsn ln !4,,. Içfrtputqtrllå ed,
taper graduål1y torards the aptces, ÊtheñrLse S*gffiSgüûIL
*¡roÊf*I-r+ Xo ldentt eel r¡l,th E,,.Iggt+,nþfÅå&,

r{*h¡r¡¡fig,nÞf}L+ ree€Ëb:Leo üthar spccf.ee of lF'ËtsÊffiÊ
f.a genars"L fcahrres hr! dllffers in lüs ne¡rw lnear, eeirrtats
*cgmenk ard Ln possesslag a slngle rm ef comeoptaelec

along the nedfan 1lne of, tbe eagment.

6. S&lgpwt f;o$T&rsp¡.t *p, *{rv*

Ptrå18 I.M.
tYp€ XñeiI.fW. ,F. DouÞte Sorner Beaeh eh,tt€ Bså),

nsçth of Ðt¡ttt¡n Etnff r ponttarü Bayr vtetorf,* (Beaugl*ot*,
ltr-7*191¡¡,

&pe* -¡ ÂD, r Å âL t|fg.
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¡{tsnts up tü ã2 ce. long, rrlth a tçrote atlpe ug

to 1cn, long and 3 m. broad. Ârls up to J qrn. broadl
produelng 2 to I dichotomous, slend,er laüerals. Haf.n

ssgaents petlolate, altaræte, dlstlcho{rsr flat, Bt€ü-

branams¡ pl.nnetlftdl eosüate, entï.re¡ up to 6 cu. lsrg
enð ? m, Þroad. Seeondary seguent oblong¡ alternate¡
subeo¡tata or ecostate, enülæ (rarely serrsta). tslrr
ceptaclen ainuter sllghtly darker than tbe frond arñt

cegnmts¡ la 2 to J rors. Re,produetfve orgånr not knoïn,

û86$Råf4rÇÅI. p r,ÊltsrÞ,nf, rQg:

&ly lr¡srrn frm tbe $pe åseâllty.
?hl¡ specler need* ft¡rther exæiætlon of fartile

uaterLal,

$. pqrtlandfa ls cæparabLe to H--;Lngpfråfotr"ta and

4- leptpnhvlLer H* lptasrlfol{s possrsses eeoetate¡ enti.re
otr setrstc segnents tüü those of lf..Jtprtleyvf,.åñ are antlre
and cogtate. lbare ars ? - 3 rÐwg of eoncoptacler in
*lr m¡tlpadl.g brut tbs conceptacleg ate nunarorrs anû

gûatüerod ln l,{, ,åntqeTl&I.;l+. Hn lqntç¡thftle possosses

ecostate¡ llnear naLa segments up to I nñ. broado vhorera

ühey ars oþlong uÞ to ? m. broad ad cosËata fn
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}|. aortlafigle' coneeptaeles are Ln a slngle ¡nedl.Êri ror
ln Hn,.lqotonhyl].q bmt übey ero ln 2-3 ross 1n S. ,¡q[fJ#.ndi.e¡

7. lfqtr9Ðf$.[dÊ LAr¡r0LIå, Ëarvey l85t+

J. Åganåb 1891 t 7¡ 189\t¡ gZ. Ðe tonl LB9S¡ 192.

flarnrey 18í¡¡ 13\¡ L8F¡ pl. a¡+. Kuetsing t 86o: t. g, f. z.

PT,À18 I,XI(XT.

4yftoÉpsça .rÈt¡*npÊtrp J. .Sgardh 18g?l lCIo,

rypõ Loeallty. * Freuanüle (Ea¡'gey, 185b).

$pe. ,F- gÞ.

seldfast ¡*rch dlvided. Êtlpe subterete Èo terete¡
t¡p to 1l nn, Long and, I m, br€d,. Å¡nls tereüe to ovold..

Plenü corLaceous, dark bro¡n sn d,rylntr üÞ tå hl. em. long,
roh¡¡t e¡rd branchsd,. several dl.strotonous raterars from

thq q¡r{s n up Èo 5 m. broad, pesslng dlrecüþ lnto the

uar,n *cgnenta ¡ uhl.cb ars lineer * sblons, petlolaüe, plnnaüa,

costateo strongry demtato, up to J¡+ cm. rong agd 16 (-25)
@¡ bræd,. PeùLole tht* and srollm¡ becølng flat on

d.*ìrlngr up to 5 m* braad* secondalr segrlentg linearn
oblongr sarrate¡ eo*tatr or subeo*tator uÞ to lf cm. Lons

ad I æ' bread,' Hldrtb üblek neår the base of the naln
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øegruntr f,adlng eray neas the aplcea" soncoptael'æ

*parselyþr densel3r ¡catüered trltbonrt ordert ðarksr th¡n

the nåln segrente, btscnrsl. åntberldle 2l+ -.b? p r
1O - 18 pr ln clusters our brancheû h¿:Lra. Oogønia ovold.,

95 - L?5 F x ba - 108 F.

SffidWF EË$}llSEÐ,¡

l* Åus, {Þ Bongarra (Sùltår Febnrerl¡ 19¡t¡+}" Port Þæf.son

{Hæersl.eyr 3l-B-tgh?}, Letghton Estuary¡ rtea,r Han(Iure

(*olLastom, tr-2-19\?). üeegrapha Bsy (ln J. Àgsr{h 1891).

0æ¡wap Bsy (&oyce¡ 9;-$-1959). Polnt Df&ttreçast1lgu:r

($Bitùr 29-3-19116).

S. Àus. ** st$eton (Hlssñr¡flrtfnr 2?-2-Lg59J" Pofnt

9ruøæË (Wæsr*Ley¡ l1-1-19t[). Cepe Sgrnot (Hmerslayt

8-1,-19ftl. lesn¿ (Hfsaaurldln¡ X.$-2-19Þ).

Kang3¡oo l¡l¿nt[', - Gape du Couedte (Hoanere].ey, !2-1-Lgl]8]*

Tlvoane Esy ($æers1oy, 2-L*19\9¡ lr{-I'!fQ¡ 3,8*l-19f6 a¡rd

Ð+-Lgflr.
¡

trr@ Bongarre, Hestern Åustrallao around tbe south

eoast to Henna, Seutb Australta and to ths sgntth eoeet o'f

Kargnroo le1arü.
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b
S. ågaedb (1891* dsssrlþed three foms * f. litrSgåI&.r

f,. pþlp$qa Bsd, f. dgIå¡¡Sg!¡,LE * on the þels of tbe fst?
of Èhe lacånlae (se*p€nts). In the saþ€ plant lÍnear and

cblong f'onn¡ of lael"ntae (ss@enüs) occf,rr¡ Yor¡æ eegpentg

appear to be oblong and old segnønts are l1nÊârr these

featrnos are consiôered as ege verlatfons eo that f, ].l"ne$,Tls

anô f,. gþ19Êge ar€ Eorged lnto a sí¡gle fom $hleb l.nelrrðeE

the type of H., ls"t34ÊI"l.å Earvey ad thrs becoßos Ë.

l+frÅ,fofte Harvoy f. l.ptr{q.}4q.

1Âù td- Ioi{'fr.rf {c¡ IlâTir€y f- LgtrLfc.l;l¡..

át

¡f .. Å+t4fqÅt*, Harvey f. LlnEelÍs {, ågardh

, 189ìrþ: 92. De Tonl LB95s, !:93.

E* ,latL{o'l.Í#" Ësr"rey f. ÐÞ}olrgg J. Âgardh 189¡rbl

92.

Søeondary sagnents LLnes¡, ohlong¡ alterrrate, üp to
l8 em. lon6 and up to 11 (.*2ll w, broad I meæÞrencus

and gmooüh.

H. J+ttfçåte ãanrey f" *uf!,uqe"*1,+ J" Âgerdh l8gl*.

ir. ,ûga$h f89lÞ; p2. De lonl 18gf: Lg2. Iúmersløy

195S¡ L58.

8æædel1r segnents strÞ.Llnear, s,abepporlte up üo I æ.
longr a*ð up to f w. broadf thisk, rougb anit sttrngty
¡arrate,



hlg.

Grmssptacles in f. dBfft¡e$¡;l¡e are dengat¡¡ *ccütard

and the frond$ ete thlckr ðark brum and. strcmgly ser¡ato

ubereas the cmeeptaeler are Ellarssly seatüarail anð frsrÉ¡

a3€ snaotbr l.lght brasn and distLnct'ly serrste tn f.
lat{folta.

J. ågarclb (1897) ðsEcribd H. ,llpLqpatrq, whteù 1g

based on tha Þi.plnnate, ehar*cter of tbe f,ronds. S¡n;lgl$Â
1q$1.4nrü* p66saeses both plnnate and blpfnnate fro$*.
Blplnrlete þrenehes gaberslly oceül fn o.Lder plants of S..

}¿tifF¡.rp. 3hÊee È¡¡o eharasters appoar ta ba sge mfiatlons

and not sorth recogplslng as dtgtLnct *peeles otr fols.
therefore $h-b*p;llfnqlt¡p ls aerged l.nto H- T,$t4fqlLe-

8. uFBEgpusga qqglìçtrr$r¿ (Bottr) ¡.
åeÞrdh LghB*

J* ågardh L8\81 192¡ 1891¡ ?i 189ltb¡ 93* Ðe lonrt'

L8952 193. Ea¡r¡ey 1855t 213. Islne L92?2 Ih€. læerclory

1950¡ Lt8.

PLårg ¿ICtrlI.

Bôry ln $upersy l8*¡ 79.

J. åganlb L897r 161;

J. ågerdh r8ff¡ 9b. Ðe

Tml l89l¡ 19b.

I*rrî1o4qf+¿ þrilÊM ffnetsbng 18t*9¡ 588,

lype Loca"I.ltyr e $orthe¡n coast of Âustralta.



¡+20,

(r,eaueþr reoa) .

?¡r¡¡c. 
- 

F.
PX,ents llght brown, ðark þrown on ðr3rlng, l4p to

60 c&* 1orrg. Fslôfast åtaooldr EÞ to X4 np, ln tllaneter"

wlth e terete atlpe' Axls W to 6 nm.broað, terete-ovolil

ln seatlon, roÞu¡t, prod,uetng auÞtorete* terete lateraLc.

Isto¡als ûlohotomus, p¡l'oêualrç mfn oegnenta te:rntnaLl¡r.

I{aln scgaents lineat oblorqg sr lanoeolater patl,oLatet

Birrnate, æotete, eeræte (rarely entlre ) , cr¡ruate txt€ur

the þaserr4p to 45 Gr¡ long srd 4 {-6} ca. ùroaü. }etlol.e

rryl to 5 oq. tong ard 3 nn. broaû,, terete or orolet ln seetlon'

Xtitrtb proninent netr tlre beaer faÄlng a?ây nßar tbe aper

or no¡r the nld&le part of the f,r:'ond. Seconillry acgnentc

3.fu.æar, oblongr alterrute, aoetatc to ccostntsr serrate

or rarsly antl.re, læ to 25 Gûr long ar¡dl 5 m. bload.

Soaoeptss1êa ô.enscþ or spareeþ scattared, over tÐth

srrafaees of naf,n segnents ar¡il scær$ar.¡r segæatarblarual.

åsùherldta, 24 - 48¡x 6 * I2F, borru ln eLr¡sters on

branshed, hal.rs or ðLreetl.y borrre sn ttrc walt of tþe
oonaeptaûles. Oogonla 95 - f5O p x 4O - IOEI F.
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SPËTTUEffiS EÍAå{II{EDI

9. åuE. * l,O uiles east of Êucla (Hoæersley, 3*2-1951*).

Bead of the Oreat Âustrellan Blght (hræersleyr l{*2-X9tb).

BllLston (HæprsLeyr l-3*I-1951r Hisanuddlnr Z?-?-Lgl?) "

Port Elllot (Hussey ln f,.Þ* serb. å.gardh Wo*21+19 as &.

ç:andlfartu¡p).
Eangeroo Islaridr * Vlvome Bsy (l¡wrErsley, ltr-1-191+8r

2-1.¿pl+p anå 3t-1-19t6)* Pemlngton Bay tsæera!.eyt

23-1*L9l*lç 2Ê*!.-19¡+?r t¡-1*19[r81 2!-12-19tr$r 8-19*19\9 a36

2?-L-A9rç). Star¡lsy BeÊch ('l^touaarsley¡ 26-1-1916 Ènd

2N4-\9f?1. Cape ldlaloughby (Wcsaersley¡ X.6-1-1p\6 ad'

l"\-1-19tr7).

Ytctortar * Port Fh!.a[lp ñesås, (!ülssr 2-].-t891r tn I*D.

Herhr. åg. Fo, ?.41?, as Hn SqïÌptrvl¡-rge).

c80ceùEII$ÅIL.p4Íi IiF¡Bffi rol{'

åt east of &rela¡ #-EiU.lgtûB snd at

Pürt ËlLlotr $ant"h Âustnl.la¡ smth csast of Eaagn¡oo

trelasd ¿nd at Fort PhflLlp Head,s n Vlctorla*

K¡.-.$Sånqhililln J. Ågarrlb dlffers fræ 4{nq¡ç.rç,l$ptÌ*

t. Ag. ln hevf.ng entlre segmenta not ssrratedl l.losü of, t'l¡a

rpeetnens of H'.-g+eeåLfpH¡e and l{r ,#n'J.,p,¡ihyÅlñ tn I{BL' arÊ

æülre, ssne wtth fw ee¡ratlons (Hongrs]'ey, 19fo). Ean8nroo

Islanð speelmens ars aost!.y ent!.re1 ssas rfUrþne or tro
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teet¡b. ELllstorr spee:lnans of Iilq *fifterslfgl"ls Fosscrts

strsürgÍ.y serrat$ regaent* as well. es el¡tl,re sËgpffite,.

Somøtlæec ffiIy s f,€Ðr s€rr¿tl,ons are presant. It ap¡nara

that lh,, ßÊÅg¡hfll.a an-d 4t ouç,raf$p"Lf.+ are not ðåsülnef

specter (sÊç eLso tfeæerslayr 195t1* S- er¡¡¡yülfqll# dlffeæ
from Ì,1- qReqcjfffllf bf be¡ng larger ln slsc and nore

d6å$fy rerratofi thsa tbe latter" EilLletur speelmena of

So,,,auff¡ü:r&&ln& chm¡ gradstlons of slaea anü se¡rstf ons, It
*trÞ€årt t'l¡et 4. ,f;FÐntdt Fo#,n, Ls not dlsü1$at f,ræ $*..g¡St*;þ

fgï,Iq Þut 1g a.q.otd form of Ïln.,an$¡rq1fptt+. Írret¿fng (18k9}

dtoscribod 8., þrlf$:{*"nì es d.tfferlng f"on tf.,*ff+asfìffq}1ff Ln

bavi:ag sparse cor:ceptael,es and cbtuse dentieuLEtton*

Specinons of l{r,,ç¡Êq*q.1,f;n}{9. sbol¡ gradatlms tn trhlcb sptr€
to dæse eon*reptaclee and denttculetloss oGcüre It thrs
âppeafl! thst l{r ho"f+pqm and t{"*rqfptfoll.a are ales not df.s-

dinet. Kuetalng ostabllsbed tL þgqy*g8, to dlstf.nguleh Lt
frm tboao sp*eler of Hvrl¡apgf,& rrhleb trsve conoeptealer

l.a se¡'f,eg. Earller anthcrs sctebllshd 4. cgl.oFh¡'låÊ, $,.

q¡Sn¡4j$of.t,q and Þf.. , h;fFqpçq En utnor chsractars ìürleh Dür¡

due ts fåe}ê oÞservatlone, appeer to be sE6 Þr eEo!.agÍ.eal"

varlstlons *ncl thay ars ræt rmrth leaognlslng ¿s digtlaef
lpeeLer.

P'1'O'
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tr,,fl&sf$lÍf,.11ñ shws snæÊ f,sa,hrüç¡ ln cwn rl.tb
ts. 4+.t1{çll$' Earqçy {18*} üf,ståaesf,rbd ür let4$o&tr*

f,fm H.n ,fmfi'$*f,,fl rñ on þart ng mrrfirer scgsent* *.Ith dffifs
wncmc oæeopteeLes. lbe êærl.tg of eo*ceptselst ir
vartsbl'e ln both *peola*" ã., sngsFrfgåtq ¡Frse*rs brd
¡;gpmt* ilrp tû l+ (*6) an. ) d il- 1¡¡*,*f¡rÌll¡ h** gfrw
e*gremt* ìrrp ts 16 (*egi'í) æ.). k bldfsnt 1* $e

tnt:i.fol!-* Ss Éfç14¡tl ¡ñar*.* t¡et af s"r etlalqr,r$lt+ ûi
û,1¡eoi.û*
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TÎtrr.*.,. swäBT JqÍÐ,, c,qFçI*usIqg.

lbe anatony, denrelopanü *rd. üaxmæy of lþvllospole,
Sgt T.ococÇBg, Scytothalra, Xl.¡honþple,, Syetpotr0ra¡ Cvq,ta-

phvl.luF mtl*etuqr EgåIÊIl&r S Flqqr¡FÊ ad Ca$oosloq$B

and ühe trxonomy onLy of R¡r+vf.ll,ea I Eg¡gg$l¡g. and Çys$g,çelFp

are ü,eserlbed and ðlgeussed 1n detall. å1L the¡e ere

sæ¡tbern Augtralfan gênera of Fueales.

ånetqqlcîl. *snæt¡,
$embers of the fa¡atI1es Hn¡vlllêaceae, Ilorno¡f.trscsa€,

fucaceaer and tlrtoselraceac have Þeen Lrnrestlgaürd,. Tho

¡hape aud nqßÞËr of apleal eells ¡ deveLoperrt of oogonle

and enbryo bss þean ussd f.n the elasglflaatlon of ths
sneales. 0¡¡ ttre basl¡ of thüse charasüêFs ¡ oÐc nûr fa,nlry
($efrocoocaeeas) has b€€ût establishêd.

Tlrc Ðulvllleacear fnaluôot only onç gsnus, parrvil4Çgn

lblcb heg åtff,r¡ee groutb, oogonla generally on Þranehed halrs
ad fwr eggs in eaah oogonlun.

Thg EomoÉfrar¡GßG pgrs€ìolels a nonotyple gemua

SogrrEfrÊ rhlEtr grqss bV a gtogp of four apleal sells and

uhlch itæellope oogonla rri{ù fmr t$$*
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&¡ fueccae t,s cberaeterLseð by a atngle ¡rglderl

apleal eell and ls replesented by a gi$tie genns

4r phgrhong ln Åuetralaslan ¡¡aüers* rhfe genrrs produear

fær eggs ln æsh oogontun.

Tho Selraeoeoaeeae ls rspr€sent€d by ph¡rllol,norq,

Sef.rocoqg¡¡l¡L and scwlotb4lrer êash of nhleh pûssosser nore

than he farr sf.dad apleal eell and produeo ono sgg tn
æEh oogonlnm. Each oogonlun has a mesocþttoa colrar.
lba cyrtocslreieae 1¡ eher¿eterlsed þ pocseselng a singlç
J-sldad apieal eellr oosoriLa wltå one egg and tro, fa¡r¡ or
elghü prl.aary rhJ.solds æ the ennbryos. In $euthern

åustraLla thls famlly 1e rspresontød þy çvplapþçrq¡. sp¡¡herlî.,
€ystoul,ïrl].rqr Gaãnsslsesqnr 8Dd {fÎ¡.oqç¡nq,

Íbe tlssue{sf ths tb¿L1us, ln alt the speeles !.n*

veatlgatGdr ¡rc butlt up ùr ürs segnentatlon oftue agteal
eell and dlvteloa of tbe nerÍsËodem cerls. ?hege æeria-
todem cell¡ lngrcase tJ¡e eurfaes of üho tüellus and finretlon
¡¡ e,sslmllatory ttr¡suca dua to the pretdlce of, denee

ehrm¡tophorer¡ rùlle tbe eortlEal and nsdullarìr celLs gire
rlge to brphse shieb ftnatLon as nechsnle¿l ard atorago
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tlcsass. {trphae genera}ly oceur aoar the besal partr of,

ü,!¡E tballus in Èbe Cy stoaeltraceae ¡ bnrt ln Xipþonhore tbsy

o€enr throughort ühe eortex and tbe taeäulla frú the apex

dgrmrarde.

Grorth of thg reoeptaeleon ln alL ühc apeeieo

lnvesÈlgated, oscurs by an apical eell slallaf to ühe

vegetatlve apical ee¡.l. In SeEIglb&LLå. hwever the grorth

1s lnftlated by a slnßl.e 3-slded apleaL cel*lr in eontrast

to the four-gfðed, EelLs of the vegeüattve a¡rex.

A rlatalled aeco'unt of the o¡LgXn and the dæelopent

of tl¡e conceptaeLe of Cvgtonhors, Ggglg¡htLlt& and

l{:¡ltoóa+n& ts glven. Ibe eoüeoptaele lnltlal dlvfdes ttang-

ver*aLy ln oaeh cess predu,clng a ulsertate haLr.

åntberld!.a aro borne dlrectly on the saLl of Èhe

eonceptaelG or Borr often m branchd halrg. Slxty four

tperms are produeed ln eaeh ant"hçrtdlun, lbe anf,heridtsl

ralL lr eæposed of exoehlte and enðoehlte.

llre oogonl.e of Xlqhe$hqsa ale pedleelLate and Broduce

foar eggt only. In Êþgl¡eËngIer $etrocopsnñ r åemÊ'pth¿l1a

ffiqtqr¡hofnr $ggþgËlå,, Sarnos].ossutL and }l,yr{odsgBq the oogonla

ar6 sesslle and borna dfreetly on the upll of tho ooneeptacle
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ùnt ln Çfg$oohÊLq-¡qg¡Flqetq& tbe oogonta ere sbdðd'
Ia cecü¡ eatg aa $sgonlw produces ons egg srLy" l{stulatlon

sf sesonfa ln &;tlffingg¡¡¡Lr $güggfe¡;U,er Eh&lJ.ggIgFå ad

äXËlSlg[BS 1e s¡rseesstve rsblt'e ln $gÊ&S&f¿¡^gr FnFpqqlsa{utr

and $g3Þff!å lt Ls gtütlta$Ëorll. tsrütrret!'m oJ oqgpnle

!n fifstgFhg"A differs fræ specf.ea to speelea. å

nsûeeb¿tæ esl.lar eeü¡fa oü the oogonta of BÞI,l"sfppr+t

S*l,gægf, and SçHtf,fþ¡I.Ín. &* oo8onta]. ml"l t'r eæpoaeð

of, exñlte¡ nssoehlto enô doehåta'

Xn all tha aaabsr* of tbo ñ¿eale¡ knErm tJrree m¡elear

âtvl'¡tomt otsut ln üb& oogonlrru rçei¡l,ütng ln the produetlon

ef aXgbt mte¡lçl. fbc perlphem.l ðlslntegratlon of Eevm of

tlh¡ etght nnrelal 1r e foahro of tbs Cyrtoaeiraeæe" trn tlre

S¿rËa*¡*eæe asÉ tbs Sslrocoses6aÊÊr t&e I nseleX rcna|¡

¡sntterd f,ot e ebtrt ttsa anð trban 7 af tb6ø dl¡lstograto

ln ¡1ùr"

rn Ç,qctspürq+n.asglLlfsgqsqr @ g.'

nlslg[nþf¡g, cnô Ê,qptgp*fålfF, pt¡X¿*gffi ertruücd cgßt sr

nÐ#taH aür?oa cagr ræln aütaeb¡d to tbe rccspteclen a*

fffid t-u otber speei.es of ttro Ëargaosaeaac anð ths
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Fcrtllt¡atLon oeeurs after Èhe extn¡slon of egge

and spornr ln CmtqnhoHil I $cebç;rle I $Ighûnh¡6!hÐ, and

Hfl'{,Sdî¡Eûr.

lbe êcnrelopmanü of rhlzolcls on the eabryo dlffers
ln ÈhÊ reapective fanlLLes of ths Fuealee, rn the gensra

CystopfurrÊ ¡ SFaberlp, Cvptoqþ,v,llr¡Br and Sml.o4gpns,
er l+, o¡ I prf.uary rhlaolds ere prodaesd on eaeh æbryo

and thlg fs consld.erd as a eharaeterlstte feature of the

tystosetraeeae. In the SargessaeeÊe e tuft of prL¡naty

rl¡i.zolds dereLo¡lt rhlle oü:ly one prLaary rT¡lsold !.g fo¡sd
tn tba fincaceaa, HornosLraeeee, ard. h¡rvlLleeÇgaêr

Xn sll tåe cpceloa rürdlicû, tha nuclel , ln thc
vegeüaülve parts t parapgrcs ¡ anüherldLa oogonf.e and zygote

are g:nanular ultlr onr or tvo nusLeoll.

åLl. spreløa lnvestf.geted, cppear te be dtplotd and

roductlon ôlvlgton probably oceutrs lD tho dcveloplng

rntherldla and oogouil.

Eounts of l+8 (1n €y¡ÊgpBrra qppj¿lfsT8t-r), f6 (fn
Ç^ no1.vevat4fl.a+)¡ bã tfn 0..nÊÊorfrr)¡ lÐ - tl+ (ln C. srbr

Êqr¡ala), 22 - 36 {ln S- uv{fc3+} an¿ !2 * l+8



l+Ð.

th
(@fgpbg$.qn qa-rcefir"s) ebro{os@€r havc bsen nade in
theLr vegetettve parts. chronoEone egtrntc of ló and ãl+

have been nadc fn the respeetr.ve antherld!.a of cvs.?Ê¡ihoF+

of,oh¡lgFntt4oe affi Gr. Fletrl.obrnr, rblle ¿n thê oogmlw of,

Ç,- .tsppLu-fo¡nl c 16 ehrmoroÐGr have bÉ€a eountad,. cærnts

of ¡rf (ln c- s*bfÊrp,lnats.) and ja - 6t+ (f.n c,,. rete+s)
cbrosooome¡ have bsen madc in tÞa1r ennbryol.

Faxs¡ryte ,Â#n!¡gü¡¡..

Â brlef bist'ory of the Frreales and 1ts faatlieE ic
gtven ¿nð ühetr relatlonshlpo dlseussêå. å Key to the

familles ¡ gen€rr anð specl.a¡ is !.neludoel end lists chgtrlng

dlgtrtbn¡tion of eaeh s¡reelas.

rn oeparatlng the genera and spccles norphoLogfcal

cbaraeÈere guch a¡ tbe pxasênca of veslcløs snd ¿rrangnent

and fom of the reeoptaeLee have baen EEod. VesLele

features ar€ useð fn dtstlngulshlng the ger¡era Êvstoselra snd

*y+lophvl4um.

3he sponony of þry! I Lqg n .th SqFçopb$iug ¡

Ctlto¡rhora wft& Blîqp,qürllfuea, Platfþ\tm¡ flqppla$v]oÞfq,,

{eqrott¡aL;l¡h Ç+¡J-qefptlg and 4FFpeñFlte; Srpog&p¡¡¡tp
rltå' ?fu¡tvtþeLr& and Fyrj-4e{¡qq ¡rlth gc*enophoFa ara dLs-

cnaeed f.n dctall.
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trn üelr+f tl,ng the spoeleg of, crrçtç"Fnr+, ixrs r
roceptaclcor a,rraüg€nsnt of eonceptacle* erxil reeepteelaa,

vaeåclea, are ueod as dlstlngulshtng erf.terla. Ia
gfFtp$hprâ f,our nflr spoeløs ¡að lr ner comblnetlons atrG

nsûc. lhe naae S* dungee 1e reJeeted as e Énæen dublr¡mn.

$q¡uoetra nqñularln t r rnergeü rrlth ft'stpçeL,ra nodpleqtlt
flpqqæp¡¡fl¡+-antttallç ls eonsiðereü as s syäonyu of
l{vFåodcsn+ ,leotophvt.l¿¡ $n; þl.ftnnÊf* l¡ a s¡æon¡m of
l{- l+ttrfolfq; !f . , aq.lonhyllrryn, H. sTqF{,1[fo].tt$ ad
t{- Þqffgnry ar6 slmonjrns of H.. g¡nnãçr fçt#.û,.

Relatlon¡hfp Þeüu*en Êqstppplna and ffE&lgnh&H.m, anð

the valldfËf, of $g¡lgsbft;t¡¡, ðr€r tdlr¡nîonf,r q I ËJ¡nphÍ¡¡ll¡,
aud SPçg¡roo*r$ruq are dtseüsa€ð 1n deta-1l.

4:ìrflqËçsû¿ and e$¡rqgglp¡sqß are cheracüe¡l¡aat by

rerpectåvel.y hsrl dLehs?msìrs chsractør and neaopodlel

breucblng ard dLffer tn the te¡turc of tha thsllus. gpoclel

tn both gcnær erâ roparated by the forç of seguentr and

Ê¡rßnggscnt of eones¡rtaelcg.

tha geuera Pþgl}pgçefgr s+l'mqqeç+t ard 4oqrqt++,lJ+,

are cbaraeteriEsü by tbe fam of leafy-late¡al.s ¡nd t.ho
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presðne€ or ebseneg of Yeslelss anfl rosepteelos. Sgcelee

of lfpbonþorF ar{atatlngutshed by fo¡n and slze ard üÌto

arrtngenent of concapteelce ln segnauüe.

Thsüntonof,Ð¡¡g;lltr*lard*eE$gnhtrgg.lsJuattrfle{I

a¡ d.lscuesed þ llaylor. the speef.es of ûurf*ltreq are seÞerated

on tJre fom of boldfast' stipe and þly the preseneo or'

aþsenec oþfr-chamþers" îhâ farnlly Horæostlaceae ts nou

reprosented by a monotyplc genue 4çn¡qqjtr+ slnse Eg$ågll fg

nm exeltrdod from tbo Fuealeg.

lhvJLosForß.eo4s,så, ls enåeul,o to übe sout'h east of

åusÊrsLls, Sg,t¡e$pg$¡å"r ÊûEËgbh&Llgr $f;E.Þellå,r

Ê¡flìpo$l se.$m antt tvrlod,Êsna are andæ!.c aLong $outbeta

Àuetralla. F¡rqtoohpt$ (ereept @ and g.

gSJ¡A*SûA¡ß) an¿ fforfroarrî are endemf'e to übo *srtbrn
ta¡trellan r¿tera" ÞurFlþeâ-ootatornq. gnd &ú-Iå,LtrlEÈ

o6eËl: respootlvely on tho sçltb east soast of Àustrall'a

end Ln ñet Zeal"eað"
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(r95?)" å, revias sf no*eaelahllr.I srlnsertratrær t¡
tbe elgas frm tÞe pofnt f visry of tJre type
ncthod. Bnlr¡ gå.ltf. tubt. Bot. 25 (tl)t 2lü * Jãh*
{1919}' Benar&g ær ar.saL ncmenclature. rr. le*æ
I (e): 6o - 6l+.

8l¡ræs, E*8. t1go6l* å aorphorogr.ear str¡{y Ef sgEgggsF,
{t.11,fiffi{rurg* Bst. GaE, l*gc l6t _ lgâ*
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skottebergr s. {1907}" Zur lenntals der subantarktf.chøl

ud antarktlschsn t{eerc¡algen I. Phaeopltyceeü¡

ï!,gs* Ðrgeb. ScÞnred. Sub, Polar Erped. 1909 i
I9ü3. l$ (6)r I * 172,

(1921). Botaalsshe Brgelanlsse der Seb¡rdLseM

Sûpsôlt1on uÊßhü PatagonÍen uSêæ Feüerler¡dc

L&97 - 9. VffI. Harf.no a3.gaa I. Fh*eopþe€ê€¡

$vengk. Tet. åkad* fiaaül., 61, Fo. 11.

¡19rrl)- Cwunttles sf narlns algas ln suþantarelÈc

atr antsrctle r¡gtats. F.urrgl. Svstsk. Tfet, Itad.
fl6nd¡_" 19 (rrlr I * gZ,

$lnltbr Å.L. (1S93). S,ûççç¡þqq+ lsq8Fdçrrti Grffi' Ftryco.

H&. â¡ $Q * J2,

=Èæ (f893). $sfr.æ:oeeTra qFßl¡frf,,s trev' rþld. 2t

32 - Jl+.

$mfth¡ €*M. (19b3)" l{arf"ne aLgae of tho HsntorÊy Pæf.nxr}a¡

eallf,orala, pp, I - 6?P. $tsnford, IfnlversËtf Fress.

sonåer¡ 0*G. (1,81*5), sæa ålganrur geilelã et speef.as¡ qgas Ln

l.ül.:re¡s ad omc saetdentq.¡,os Hovae Eollanôlaa¡

cEÏLegft fu Frclss. Bot* 8ait. 3 (b)t l+9 * S8.

(181+6). FlanËae Prt!.¡slaaae ålg*o 2r 1tF8 - Lgí,
(18t2), Plantae Þluellerlanae åJ.gae, I^fuintæ. Íllt
6fi * 7O9*
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Ëonder, o.0. {1893¡, AlEae annls L852 et 1853. tollectae*
Ibåd. â6¡ i06 * P.
{1880}. SuppS-æeutr¡¡r ad volumen *¿"orl
Ëragnenton¡n Phytographie åustralae I Âlgac

Âuetvallanae hrctenuc Cognltas 1 - llã.

Staekhousot J. lL?/91 - 18O1.). Ssrele brittanlca.e... ri -
Ltg (,?) Fp. 1? Å - G. PLs. Bath. äa¡ard.

Stepbørson, î,å. (f91f). fhô sûnstl,ùxtlou of tbe lnterttðal.
fauna and flora of $outb åfrlcs. fII. AnÞ. t{atal.

lftts. 11 tä)¡ ?û7 - 301+.

$trarh*gãr1 E, (189?)" Kerntellung ud, Brefnrebtnng bar.

&Iggt, J¿hrb. tfl¡E" Bot. JO; 3fl - 374. 2 Pls"

$vdellus, $. (1911). Englar e¡td prsüt¿, Dl.e ÍIaturllEhen

Pfl,år¡s@fanllXeu, Iælpølg. 1.I. .[bt, 2,

$r¡nnson¡ G.P. (19t8). tytoLogy and S¡¡togenetLce . Hcülllan

a¡tð Ce. Ltd. frondoa r

$nÞralman¡ren, R. (19t6). ob¡eryatLons on the anatæy, cytology,

deral.o¡ment of the reprodretfve strtrctar€e ¡

f,ortdl;LsattEn Enê eñbryology of EçlvqtlL
qilB$lqf$Idl&Ê nerle. et lhr¡r. Parù f" ånatæy of
ths tÌral.lns ecld Somaülc nftogfs. Jour. Ind, Bot.

So*. 3l (b)¡ 3/! * Jgo.

æ, 1L957*1. Part rr' Ðevelopmæt of the eaneept-

aelesr reprodìrotlva organs ad !{elotto cllvlsf.on



of, t!¡€ nucjlegs durtng garetogansgl¡*

Bst. Soc. 36 (1)¡ 12 - $1.

- 

(Igt?b) Pa¡rt III. Ttre llberatlon o!

þodlo*, f,erülllsatíon anû æbryolûg¡r.

Bot. soc. 36 (3)r 373 - *1.
t¡hare, I{. t19o9},

ffi (19131. ûogonlr¡n llberatfon ard ttre

l+ 6¡+.

fsr¡r" Inê.

qrroduetlve

Joutr" m.

ernbryogcny of

æu€ ltreacgou* algåe. J@v" ColL. Scl. ToSor 32

(9)r I - 13.

trg¿flr x"*{lr¡nteBhmg von genqa+f,q,* Bot. Hêg,

f@¡8. 371 159 * L6l. tåbct. Jap. ðenr. Ðot,

2¡ 3t)-
*Èæ t19p7)" Ërpe;'lraente €ü tlre egge of FFlf+FsFn. Bot*

Hag* folryo" lrt: 1b2 - 1t+8. 3 flgs. (,ûbst" tn

Jap. Jou.r.Bot. Jr 111, 1929).

ffi (lt¿S). Cont¡Lh¡tton to the ærphology of
qppppþpf4 Tqnfedp¡gtÊ {$rrner) $rer. SsX. B*pr.

t&*lr, T-ap, Iïnlv. t+t¡ gertes(&lo1*) $êdsln lapan,

3r Wî - 73?* {åbst* Sap. Jor¡r* Bot" tr¡ *, L}?$r.

aËæ.æ t19294). åhlæl.d f,o¡tatlem i"\th" embryo of

Etl¡þ1rr+¡:rg¡ ( ?) frelfoAptl lendo and $åIgå&ffi

tilnÏFþa+f|,1 Xufitsa. fb!.û. tr¡ I * 6. fåbct. ln Jap.

$on¡. Bo-t. trl l$b, 1929 ).



ú5.

laharc, t{. {1t29b). oogencsls 1l Çgcpçoþpfp,laq4$Êqrf,¿¡..
¡+r l* - 156.

(19tr0a). Îf¡e develo¡ment sf tbe eønceptacle ôf,

Ê$Fef,sqñil, Bot. Hag. lokyo. *t Lt+8 - lt¿. 2

fågs. (åbrt. tap. Jour, Bot" 1l¡ 73. 19ttÐ - h3).

ffiæ (19\ob). & tbs dsrelopuent of the cones¡rüaalc

of, Se#spsq¡qr gggggnþ¡&r &Ed ffpþsBþÉLtp. Sc1.

fieptc. îEholcn Itup, {fnív. Ser* b (B¿o1. ), ttl
3ä. - 33O. tâ,baü, tn Jap, Jôur* Soü, .lJ.¡ 1¡.8t

lgt¡S - tr3).

(191Ë.). flle ftrrthsr etr¡dies on tbs dere]'opnent of

SaFeps{r¡n. $e1. Re¡rts. îoþoku ï.xp. Snlv. 16¡

I - L5, 10 figs,. (Âbst. Jap. Jcur, Boü. lt: 1f6r

r9t*3).

anê Sbinotcnnal ¡ S. {L92ü . t{ltosen bel $elgûg$¡¡[

Sel, Bopts. Toholnr ïmp. tnlv. $endaf.¡ ,ïa¡ran. ¡

ssr. L (Blo1. ) t: 189 - 192 (åbat* Jap. Jour.

Bot, Jr 25 L927}.

laylor¡ ïLÊ. (192?). Rocent studies of Ph¿eop\yceae aaô thslr
bea*f.ng on ElassLfleatloa. Bot. G*ã' ?4¡ tt¡f -
bt+1.

(1936), Ftneophyêsaa ll.fe hlstorles ln ¡eletloûr Èo

elassl.ftcatlon. Bot. R€iv. 2a ll) * f63,
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laylor¡ lf.B. (19\f). PaelfLc sarLne algae of ühg ållan

Sancoek Exg€d1üf.on¡ tq tha Galapagos Islañü^s. å11n.

fiBn, Pae* Erp€d. 12: I - tã8.

- 

{19f?}. Hiarlne algae of the l{ortb Easüern cessü

of, llorth Âmerlea, tnlv. l4r.ch. Stt¡û* Sol. Ser. 13s

I - t0p ûenrlgêd Editf.on,

Thuret¡ l{.G* {1850}. Beeherehet sur les Eoospores ôcs

atggag et lEs antherldløs dea cryptegaøac. Fræ*

lero partle ã$tnporss dee alguca. åDî" SeÍ" Fat.

Bot. ser. III, 1lr: 21tå - 26Q.

ffi (t85^¡¡. Eeeberehes sur los sooapores dor alguec

st laa entherlöles d*e clTrlrÈogenet. $e€oade ¡nrtÍe.
åntherldfe¡ des Cr'¡¡ptoganes, Ânn. Sel, Haü. Bot. ¡

Ser. fII. L6: 5 - 39.
(L85l+). Reeberebss Êur la f*srurdatlm de¡ fucacæt

otc, Âün. ScL. l{at, Bst. 9str. IV, 2t L9? - äI¡t"

(18ffa). Bechancbes $ìtt l.a feconôetüou dc¡

$tleaeee¡ Et l,çs anùhertdlss dea algues. I. Atrr,

õcl, fat. mÊ" gsr. fl, 2t 12 - 15,

(f4555¡, Hçchstohgs sur La fcaunêatJ.on der

Þreaeees et tes entbertdlss des algu*s, IX. Ibld.
lr 5 -28.

æ ad Bornstr E. (L878). Etr¡tles Pbyeotogåquer' ItI.
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EÞ. I - ltf . fL PLs, Parls. üasgcn.

t1].dan, .r.8. (tg3?). T?re slgas aad tbetr Ll:fe relntlon¡.

?p. 7 * J$û. eaü Ed.ltloa, Unlv" l{fnneaot¡ Frsss.

tonfta¡ K. {I93e). Befttrsbtung unð Kemtle.lung bel õp,Êqgnþnr,*

l¡T¡tñd.prftl. BsL* $e¡lt, ?okoln¡ fnp. ttrrLv. $eF,

fTr. (81û1. ) 7r lr3 - b? (¿Ust, tap.Jour. $oü,

6: îl) '
Erimatr, Þ. {f,8e8}- Fuel sf,ne Flsntan¡¡¡ Fu,conm Oens¡l s

Botanls!.s Âecrtptarun ïcenÊs Ðescriptlqcs et
Hlsüorla. Læd,on... r. " l¡ 

p3-

(x809 2t

. 1_tll.
?E -131*.

131 -196.æ {18:Ijl ]r
(r.s&g Ì br 19? -â18.

Ya].la*te , B. (1883)* &e ftfetçqqåqp dE¡. Ootfo df. Sapolt.

Faua. u Flora ðe Gclf,ê€ v* I{oapel. st 7¡ 1 - $.
tfalker¡ R*J t1931). Fertlll¡atloa ad enbryo derrelopøent

la 4+lnEm,sþrars,, te colluLe ltol

175*Lgå.2figs. JPIs*
!1111e¡ H. (1885). Stebtryphen bal dln Â1SBÐ" BGF. Ða.rtseb.

Boü. 0essll. Jt 2P - $.
æ t18SÞ). Blêrag t111 algerner phystologlsha

ans,ü@i.. $?errs¡. Tetl å&ad,Ha¡ùl. 2L (12)¡ I -
lotrr I pls.
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Hlll.e¡ ff. (19f.O). Der anatælgehe Bau bel Sl¡¡åntþâlf.,E. lqseÊ,

J'ahrb. tllss. Bst" l+?: \95 - t38.
$L[ItanB¡ lf.H. (1923]. å eont¡LbuÈfon to our lnonled'ge of

the Ftrca€Bgor Froc" Lf'nn. $oe' a.s.S' [+7 (t*¡¡

63b - 6\6.
¡fhtütng¡ F,û, {1893). $F,rqoofrvcus .Dp.tetrF$ln [9. Fhyeo.

$eû' te): 38 - 39'
Sæe¡g*t.gf,¡ E-B.S" (19tl8). Harins algae of Eangarso lgLend.

II. Penalngton Bay Begtoa. f!Êns. Roy. $oe. S. Autt.

?2 (f )r 1l*3 - 166.

ffi {19t0}. lhÊ lnarlne atgao of ttangeroo trsland IIl.
Lågt of spac!.es. I. Ibtd 73 {2)r L37 - L97.

(1951+). åustra.llan specLeg of, 8aÈrêsqrrÈr, rubganr*

3}n$,güet*þe. åust. J" Bot. 2 (31* 337- 351¡.

,, ¡ì , - enå Sdnonðs, S.J. (19t8). å ge**ral. EEEount' of the

fntErtldal ecology of Sqrth .â.ustralåan eoest¡, åust.

Ssu,r. Mar. ar:d Frsshv. RGg. 9 (e)¡ *7 - 2&.

Rcry. 25* *5 - 6Ih.

sædtprtbr tl"&" (18881. fhÊ apleal eeLL cf þ¡$ng' .Àrr. Bot.

1: â03 - ã,X.

173 ' 197.

Xerdo, K. (190?). lhç F'.treaceas of Japan. Jonr. Coll" $cl.

Iup.tntv'loilqro. ?tl L-1?l+.
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B.

IÌ, , EltqFpwrÏÊ{

{g.tñpl* ls endæ1e and aonotyplc to Southera

.ûnstrall¡ säû Fw Zaelaud" &o genu¡ has been ;tud.led

prwlenraly bf Bal¡.ey åd Ha¡may (ls?t+)¡ Barton (1899),

&mber (1896)r t{ltch€ll (t8g3} and Tflttlans {1g2l) f,rs
aorpbologtaaL affi anatef,@L vlwpot¡ts, bn¡t tb.ey Ì¡ave not
so¡trlhltsd to ths kuwLedge Ef its developsnt ard

eytolog¡r' Eh6Lr stndles hsvs Þe€n based 8in1ï ¡B ð¡1¡

03 prsscrFeð naterlal. l'lrera ls thüs a ned for dstalled
ed thormsh stuålas of fre¡h uaterl$L,

lhls rtt¡d¡r ra¡ ud*rteken to oþta!,n dctall€d
Lnfonnatloar cnn norpholoffr anetæy¡ êavelopenuü and

ayÈolory of 8¡-.¡Ðûûe[9, and. to alarlfy lts eysüeæatlc

po*lfLæ.

TÊ,Í1.
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3r.
À}FffiâT#..

(a) ff.lçp*flqålroßÊ

Eg$hef,+ sqwar F nbleb grffis exaltrslvely oer Ë'Tmfisårq

4qBp{r f. s¡.eqprl wae eolleetecl f,or tba flrst tt¡ne frm
tåo Bay of IsLand*¡ fey ãøalsnd¡ durlng thç llnttoal Süates

&plorlng Bûpd1Èton fS38 * l8lr2. llra specfos *es d.ts-

erLÞed b5r Esrrrsy and Balle¡ {n 18t1" $arvey flrst consldørsd

tbe speefes as a nstaeorphLc state of Es¡4oFÍfia. btrt ln
18?h hoÕserlbed st ¡nmêl+ a8 e paraslte on Hn$flå;l¡g'

Due ts thc preoenco of, sperns and I eggs Ball-ey and

ãarvey (LS?11) snd Eas€y (18t¿t f85b¡) plaed ttro gernr

unêer tbc Fuooldoarw. Inaterr HE¡vry (18fu; 1859) r

Kjallnsa (189?) anð &afne (188f¡ 1899; 192?) ¡ú.ace'd lt ln

ths o¡ûs¡ FrneEceae. ln 186¡ Hartrey !.ncluitad Ënfeg&, ln tbs

f,aæLly Ft¡oaceas. Ð€ Îosl (1895]¡ Imeae (1936] anel ]Iay

(1939) lnelrrüed tJre genur nnde¡ ül¡çlllea6ssÊ. BmÞer

tX896) sstebltsbed tbe ãXoruoslrs:gsttppet ôus to the preûsacs

of a glflrp of 3 - t+ aplasl eelLs a$d I+ or B 888ec 3bf.¡

gro{rp !.nc}nded Sg¡¡gS,|86 end FothÊ1e' Ûltmarurs t190t}r' 19æ}

ssteb.lL*heô a t'rlbs Ânø¿lae lvr tbe fa,EüY &eaceae ln
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rblcþ bc lneludsü tbesa tvo genera. SvedeLlus t1911)

foÏloryd Sltuanns ln thls elasslfleatlon. Kuekr:ek (19?9]

gståþl-lsbd the Hotbetaeeae u¡der the Po}ystlehsløe of tbe

Fhaeorpreae tnrt ulthæt deacrtptlon. Sernnldt (1938)

çaLldly publlehsd ths fanfly Hothslaeeae !s the order

Fusale¡ on übs ptr€ssneð of a grürp of 3 - lr apieal calle and

8 eggs. Frltscn (19hfi Lgra)¡ Lindauer tlgb?), ñaytor
(195t+) and Hæersley (19t0) fnelr¡dd 4p,tþelf ln tJac

ãomestrace&ê $þLLe Papenfuor (19ff i L9l5l ptaeed lt ln
tJrc f,anlly FotbeÍeeeac. lûgthfrla-Ênqqlñ hss a.lmys been

constdered as a ¡nember of tlrc hrealas due to tho preaence ef
a grËtup of 3 a¡lleal cells and I oggs.

(blTfi
l*

ta-
lqlegl, .gpffsth,a$4, s?rtret¡rFe ef t&F. thq¡luF*

The apox e@ exhlblts Ê cæpaet grøup

of, 3 aplcal cell¡ rhf.eb *egøent anterle*postarlorl.y {Barton,

1899, sr*rbas, 1896). åeeorrå1.n6 to tþeee astbors the

regøenta euü off fræ the aplcal celL¡ dlvlds ard dovelas

three dLstxnettva ff,ssll€Ð æ tJro pørlBhoral la¡rel, tbç

eo¡t€* a,# tþe nedu.lta. rÈ tb paü¿re thalle¡ Barter¡ (l8gg),
çnrber t18961 anð ïtü.J'ams (lge3¡ descrlboet thr tbrsa
t'f,gsuss but ured ül,ffcræü üornÍnolo¿;¡r. Bsrtor¡ ailso dsscrlbsd

reeondary eellg (r byBhse) orf.gt¡g fræ tbe nsdglL¿4r cellls,
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flre osrlle¡ autborr descrf.be an altoeett¡sr d!.fferst
type of branching frm that fo¡n¡rd ln t&e ttreales. lh$

Þrenohes ôwelo¡r frm ons of th€ va.lL eelLe of the

coneeptacleI an¿ tblg eell. dlvlðas to f,oru a gsorrp of,

3 eelle nhlch esnü1n*¡s developmanü ar apleal eells (Bartoa,

1899. {tmberr 1896). Bartæ tel¡¡ reporte up to t branebaa

êæeilopl.ng from tba s¡nc ceneeptaclo¡ bnrt gæerally æa

þrancþ tg aore çouilrùtÎ.

(e),ï[¡n cnnpçptnq&Ut.

Geneepfaeles are særttersê tÞrotrghout tlNr nrrf,aee

ef, ühs plant* Beprduetlvs otgansl ÞaraÞhy*Eg ead brenohs¡

ûareïop frffi tbs ooE¡eeptacler (Bertünr 1899, Gnr,Þ*r 1&96f

ftllt¡sa, 1983).

åecsrûf.ng to Bartm snd ûæbsr Ghs ooneepta*lc 1r

Í.atfåsü€d þ onr of ths perf.ph*ral oellE ¡drleh f,rlnstlmr ag

a efircsptaele Lrt1ttaL ¡rbfeh dses not ellvtrde at flrst¡ bt
b¡smas {epresrd dr¡e to tlre ovefgrs¡rtb ef th* dlvfðtng
perLBhæa¡. eeilLs cdjacent to ft" Ílrs proelueËg of tåo

porl¡ham$ eella ea,uãs tbe grad,aal e{nkfng of the lnltLal
Gell. lccordtng ts tbeso eutbors thø lalttel ðfvidçE

ttranæsrs€ly to f,om a unlserlate halË'
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{l¡mbar {1e96} a¡rü S{[l[æç (19â3] dtcsrlÞa tbe

d.evslspent qf, oogOala¡ parËshysss âffi bsancbç¡ fron the

îrÊÏt cerl¡ sf tJre eæce¡rtacle' Bartæ (1899) ele¡arlþs¡

Êba ðwql,opuont s,f antbartr dls *¡rd oogwrla tn tful såüt

eomceptacle. Ílho reportdl 6l+ s¡r*ru* f.n the antberidlæ

æå I rggs tn t&q osgpslu¡a, P3sð1ret1æ of I ê888 tn tbe

eogentw h¿a basn doscrLbsat bf no*t of ths prcvl'cua antbsrs.

F'rLtreb (X9bf¡ r.9t2) effi Papemfu*r {19fl.} reg*ré$ Egfå&[*

¿¡ ptlstttvc süotrg tbç Frrsalos beesusc of, ths dgqslopomt

of, I eggt l¡r aa ægcrlræ"

rII #mmqlfF*L,FsEÐjl#$.

FI¡åffi I.:HX? *triHOË9XI '

fa {ot+þ*i# nnfmtn 8lmrtä 1¡ tnlttated þf s grsrp {¡f

3 aptsal ecü,.!¡ *t tbo tå,B of, tbs ¡rts. Íbo¡e a¡¡e ectn

e[sarily la trnsrryâgsç eæÊfæ (Plate lffi¡ F1g. ¡]r kt
!ÉLfy Ws sf, tbe a¡Éoal aelll,¡ ars sblelvatl ta [æAlhldfä*l

¡ætfæ tP1¿t,¡ ünüçgr f[gs. g a¡ü Þ)' &a apf.sel eells trc
ewsraü bry a tåt eE læ*IleÈc mell*gt^attl¡l layaa*
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&n apÍcal cellE sagunent Laüaso-posteü.orly anê

æch sagnonÈ dfirLdas transvsrsely usar lts base* thÊ

bassl sel}r Güt aff fram saeb regnantn enl¿¡ges end then

eo&tlmres to dlvlde to fon B:rfål fLlaæents. îranwerse
snd ¡.otgftucttual Eectfons neat tlre apLeal reglon shr the
three ssetore nùtcb sr6 r¡sparated Þy Ëhlck uucflagrnca¡

reglonr (Htats r.xÏrrr fl.g. B)r rt, appearø that æeh eaetor

ls fo¡ned, fræ one of thr aplcsl eeÏla. lhe axlat ff].aner¡t¡
loso thel.r ldcntl,ty, Þeeming euapast anû fo*rf.ng

¡rsøudoparenehyuateus tl¡cus (noclu.Lle ),
es uppems¡Ë eell of eaeh regpcnÈ illvldes tþns-

vorseLy lnto a basaL eeLL a¡rd an üppor perlphe¡al eell
(Platc I¡ffir flg. s). frs Þasal eells eürtrllutg to the
cstrtffi* xbe perlghcral eall êtvlåes by an obllge reu
(Flato Iffif , f,lg* F) a¡ð tba nesly formd sopfu tl¡1cüen¡

lo tbst the Eaat t deughter ee.[r t* gradually pü$brd sid,s-
rrytî ueanrlrtla a plü csrncctlon bcEæes obl¡leus behrasn

tho t-To dcughter ceillr. the large deughter cex.]. ðl.vidac
btr e trenryorsr ïell Þaar the beae. thfç ütransçer*r acptun

thlcts€ú¡ and thr appæ eelr lnd tbe lEsar celå rre Jolad
üf a plt somaetton tptete I¡ffiVr fig. 0), lboss dlvf.sf.na*
smtl,nar and r+n¡lt t-Þ loose dlehotææd brancbtng sf Èhe
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outsr tfssüs {glete T*xnffi, flga. H - J}. Íhe d!.vlsion of
the porlpheral eells fnersases tbe thíelhees ef tho thñ+lus,
ra übg suÞaBfcal ¡egfon thø peripb*ral layer Ls a stnGrl.o

laye¡ af obtong eeLl¡ eontaf.ning dcr¡re ehrmatophorøo and

cytoprasala eontEats. Þfuctlege føruaülon La abnr¡¡üqrrt,

&o nat,.re thsllìr¡ r,s dlf,førsilrtlated lnto tJ¡e

perlphoral Layer¡ tåø co¡üex ad ?he neduLta (px.ate rJ[ffxç,

flgr" s * J). lte pettpheral r¿yer consLcts ef, a sl¡glr
laycr of oblong eeÎ.lc cþüalnfng denro cblæataphorar anril

prutaetd sn taE mtslae by ¿ t&lck lasclr.ata m¡c!.lsgLnour

cuttcle absuü ? pþtrrok.

src cortcx coaslhs of ærn¡r layï¡s of cellE rylrltå
ere obl&g , øvo1Ë or fsodtanetråc" lho outer sortloâ¡.
cellt ara oþlong comtalurng d*r*s ebropstophorea ad the
sall ualls arG Ep tt b p tå,f,erk. $¡a $ütor ecrtst l,,s ç@-
porËd ef up to 6 layerl of eellc and t&a inrrcr eortex
coelgts of up to lr layerr of cd.ts nbleh aro sorG sr lass
trsodiaustrie. $rcag cerl* contata conpar,ativel,y fæer
ebr@tep,lror@so th* selt raÏLs are leuellate and up to Lg p
f.n t'hLekneügr lhe aytoplaæf,c edr¡setfono anü plÈ
cqïectlon¡ ar6 vsrrr dLrtlnct, anð ¡re s@ðn f¡ tbr
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Eortlså¡. celli. lbase eo¡t1eal eell¡ ars loosely¡ ô1*

ehotæously brancbed, (Pfsþ IfiXXf , f,19s. E * J). Irrcllagr
fomaüÍ.æ ls abu¡rðant ls übs eortloal reglon.

&e nedr.lla 1¡ eæposed of raany !.ayero sf, coill¡
ybJ.eb a¡o elongaüe ln longltudina"l geet{on (Htete trEgT,

tLg, E)r and trregular orilodla¡aetrte ln tran¡ver¡o
*ætlst. fhege cellg ar€ Eore or leeg eol.gtlrlq¡s (æeaELon-

elty thsf contaLn vêry fw chm¿tophores ). lbe eell
nalls srê verïr sürongly tblekeaed (up to L8 p) aH
l¡nallate (Flate ÍJCIXI, f,Lg. t]. Plt oorseetÍæ¡ and

cytoplaæl.c eotlntetlsrs ar€ very d.l¡tlnct and uell derelope{i.

&o mrcllage 1¡ ao atrmgly develsped tluü the aedulXaqf

oeLls appear loocely arraaged. Hyplree dwalop f,rw tbe

vaLLs ee,:LI.¡ anü these þrphae descæð

Longltudtnally bscÊnrng htertrrlnoð snong tbæcelvsa. X'he

byphre a¡e siapl*, reptate and cmtafn ôense chrænto¡ùoree

tPlets fffiif ¡ ff.g, E). In tra¡rEvetae eeetlon thcy are

rsatterd, arwnû the ndnllary eellg. B¿rts¡ (ß8gg] rs-
ferred. te thoæ byphae es gcsondary eell¡ artslng frm the

¡¡tdu.lL*ry calJ.*.
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tïrc cønoeptaele¡ dwalsp fræ one of Èhæ partpberel

ceipt raar the apsx. ThtE perfpherar e6¡.1 ( ü fJatt!.al
eaËLltl dors nst d!.vlde a¡r{ bocme daprcssd due to tù*
æargrwth of tbe perlphtrlaS esi!.].¡ ad.Jaeørt b^: f.t (Htate

åffirlr flg. D). rb€ taitlal. eel.[ dlvtðes traa*rarsoly
ta fom an upprr tægue Eell ard a loser basal ceLL

(ptstE rJ$çrvrr flg. ,êe)" &e baså.l crll dlvr.deg ræg-
!.b¡df¡¿lly prd f,te ds¡lyatf.ves forn the ml1 sf the æa-
oeptacle. Ëeañ¡rhll.e üb¿ dlyfsion of übe pertpberal ettl*
ad,Jace,nt üo tho tægue cerl cantlnue¡ and t&s produet¡ pf
thls dlvl¡f.on r.ead to ths gradual slnktng of tbs derlv*tive¡
Ef ths Þgrsl eeIl ed to tbo oapratlsn of the tongue EeLL

f,¡læ otbsr eeLle (Hlate IÃIüTI¡ fig. Cb). tïre tæË¡re sell
dtvXðer tran¡versely ts fonü a lo¡g eapÈata perapþata,
(H[*ts $ffigIr fLg* s]¡ ugs¡r¡rbils oaeb of tbc ttaLag csLlr
of tås coneept*el.e proûuoe* a prapbg*lr (?!.atE &ffivr,
flg" 'E)" thns a tbiek hrf,t of, læg harrs proü*nder throagb
the ostlots (*tate tri[EXtI, f[g, å).



li?8.

llra baf. colL of saeh paraphysls 1s largt ard

cmtalns demse cytopl.amlc eontents slth a large grs{$L¿r

mrclenrs trith I or 2 rn¡cleoIl,

In thê fomstlo¡r of paraphyses r each Linlng ceLL

of tbø eoneeptacLe protnrd.es tfitard,s the eavlty io:r forn

a papflts (?late LXFCVI¡ f,lg. Fa)r rrbfch &lvidaa ttsnt-
vsr¡aly fnto æt uppsr oall' and a ÊaI. Eeitl (plate

L:EXXfi¡ figs. Fb anô Fe). flm upper eel[]. elongater and

dtvl.ðes Èransversely to forn a L*rg se¡rtate balr (plate

çffiVIl fLg. H)" &e hslrs grs$ by basal aarlstæ¡
(Plate ItrfXYXl flgs. E añô E). tlre balrs ¡rhfcb dæal,op

n6s! ütre ostlol"c are snåll Lr etzsr Ilre Long balrs 8€n*

erall;¡ fq'Ì 1 eff *r oaly thel"r basÊl parts ara lcft aa the

esneeptaclos bcæa old. Flevtæs anthsre (BeeÈont

1899¡ ürrrbrr 18961 bsve doasrf.bd tho dwd,operønt of

Þranshs¡ fræ ane of thË nell. eslls Ef the conceptacle,

åeeorðlag to these r¡orker¡ t'hls ceill dlvldes l"n sueh Ê flty
a¡ to fonn * glmp of 3 eeÏls nhlah soutÍnne ac aglcal

eelJ,s. lhsse e€lLs regnent to forn a yffing branch tn eaeb

eoneeptacle" Íra e{rneepüael.ee erfi scatterôû so that the

þrsnehes artEs lrregularty frm ell sidcs of the tballru.
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PrE¡ant lnvestt"gntlon t¡dlcates tJ¡et thsee branchss

nay b nm planüs devsloplns fræ the coneeptacla¡ a*

garaetopkrytes bave besn obcomed grs¡ring ln ühå coneapt*

ecles, Xn ths eonceptaal,es gmerally one plant f.s
åevelopsd (PXate IJßXYI ç fig. B) bft¡t up to 3 p1gÐts haçe

bcea ob¡cnrd,

Baproduatlre orgaar are boao d,lrectly on ühe satt
of tba ceneeptacl€. fbey are llnçar-oÞLoag¡ unllos¡ler
üil of huo typer '* EaerosooaporangÍa anô nlororûðlü
productug Þodlee" thry næsrrrß q8 - ?8 p x n2 - 30 p ard

dæelop ln tlrs riñ€ concept*clea. îboy d,erelaB ar r
praürborsl¡ç€ f,tw ono af t&s llni.ng cells of tås ænoeptaele

(Pl.ate L:ffifff , flg, I*). &le antgrortrth dlvldas bry e trans-
Tsrss salL fomf.ng an Trpp€r XnltLal cell and s b¿seL cel]..

Îhe Ínlttal eeill gradually elongat*s ard broadens becoml,ng a

elnþ*sh¿perl hdy (Ptsta LffifIl flg. Iù) oantaln:Lng dsrea

osrüærts" In the dweX,aplng neero&oeapor&.agfa I - I
mrcloato stagsa lleve þeæ sbssrtrd (Plate l,XXKgf ¡ flga. I -
ß¡, îbese reprducti.ve orggns ara sa81J¡¡ dlctlner¡fshßþlc

rbsn they aütaÍ,n nahrrlty, Esçb Eacros$orþranglun pFÐ-

ðuees I uaorosoospores (plat* LXfirfrI¡ flge" t - D) anü
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çaeh alers¡oold. pfggtfg_lpå Þoô* {evelops 6tt a!,cromoldcn

rarøiLy h8 (ptatc IJIIIïII¡ flgr. Er I r¡d 3). Botb types

of rooldl ar€ blftegeillaüa aud pea? ahapod. 11¡o flag øLLaf

ere anterto-laterally attaeheð¡ rfth a long antErl.Er

flagella and short poeterf.or otìsr lts ¿colds are ll.Þ-
*rated aplealX.y¡ laterally or dlstally ln a nucll¿ginous

melope fsmed þ the mpture of tbo ïa.ll (Plate I"ffiTIIr
fLgs. 0r D, I std, L). ltc naEroaooEllolog llberate ora üy

sne l¡rto the auoll-ago ervelope. 0D tùs dtssolutlon of, ths

Êutrslopo ths maeroaooepores Errre actlrely becælug pßBt-

rbafaû (ecoecfoæü¡ tapsring at botb eard,s) oa llbcmtfsr
nea$r31ng 12 -27 Ft5 -12p anit aftsr a rshlle beeæe

!ffindsal aoasurlng t3 * 16 (.tr) F ser,ott (Plata trffifIIf
flgs, A and. 'F). tl¡e anterfor flagellæ lc abouÈ lr0 p

long ar¡ü the posùerlot ma lg abmt 27 p Long. Eaeh Båctrr¡*

Ëooapore porgetess a Ereaeæt-ghepsd eye epot ald a fsr
clrræato¡rhoras' Tn emo eateå one Daerosoorporg æy roualn

l.n tbâ sBorengtru ad eay gernlnats fn gttt¡ {pl*te x.NXïlglI/

flg. t¡).

l{lcrs¡oold¡ arc LlÞeratod ür Eå,ss fn übs uæfJ.aglrsu¡

aurelops aaå ns?e actlvely on the dfrgoletlon of tbo



hgl.

uuellagl¡oue omvelopg (Hlata rfimrrrrflge.r entt L]. rhoy

ars 6 - 1O F x lr - 6 F and ercb sÍcro¡soXd poæessr{ I
sreseent-rå*pe eye spot anû ono pal€ coLoured chræate*
pbora," ffre anterLor flaeellu neasurss akut ?0 p esd

Þsrücr1ðF ons f¡ ebut 13¡r ln length (Hlats l.ffinrr fief,I
4Ð'

Çntftq*t1mr
I"u €il¡lture sfüer ryLafsg for s@r ü.üs EaG?o- erld

nforosoolås loae tùetr orÍglnal sbaps and becme ronndd.
lbsy Þee6c attaebsl m tha errktratum* Fr¡sfsn has not
be'en obrerred axtbqreb naÈertat hac bm æreftâly wetehed

gt mil€rous ocgeslan8. l{lg.toaoolâs have n6Taü been sesn

to garnlnate þut Bãe¡ç*ootpores beve ben obsefirsd g6faLn*

oülag ¿r eü3.ürre aeôl.a (¡a* Þrg6 r 59 ) a¡ ¡retr"l se tn
t¡nrangtra, S1Èhf.a tro days ths naeroaoosporo ¡nrts æÈ a

hhrlar prolongatlon lnto ¡ùlch mt¡gt or eLl of the eontants

Fese (Plate trffiVIIr tf,g* U) s# th prolægatlon Ls eut off
ùf e tr*n¡ce¡ee aepüu (Pl¿te IJffiIX¡ flg* Ol, thr
lærsa¡e of coa¡tents tå the SeFn tubs in fotls¡r,ad þy tåc
l,nErçase ln lægtb. of tfu h¡h anê a fnrtbor tr*ruverrc
ôivl¡fm ocûürs to prduså tbr mlcroæople flåmentsr¡ tåD-
Etophrüs.' (Hlate r.:rxXrxr, f[g*. R - l) * GolElrrlocs halr¡
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sd ult¡erLsto ereEt reproduottve trgâas derolop on tb¡
ganstoplltrtð uttÛ¡tn t¡m veek¡ (f;Late I,ffifII r flga" II *
l{ } " Beproduetlve otgant ¡rroduca soolð¡ auesescl.vçly a,d

tbess aoolil¡ ars lX,bsratedl frm tbo apex of ths roprocluctt¡re

çrgan ons by one (Plate uüxTII, fLg. s). &sh eall
prcducoe oao aûotdl sblcb tr ptrl.f,otür bfflagsllate anð

Eaaserss abfirt I r 6 p¡ bctng stütlar tn fon t'o ths

Eêcrosoosporesr tbe flagella are leterally aütscb*¡dll thÊ

ar¡terlor flagelltm Ls long affi tbe posterlof, on6 1g shsrË"

Furtåer dwelopent ha¡ aoü þsen oþ¡srnr€ô.

ï1,
PLF'rE' L xrxv lll

tsstorlat flxað I¡ Bsrpeçhonhs (¡cr peg6 198 ) Ehmredt

nltotic f{gure*" Fucllçar dlslslons trrra freçrcntl¡r seæ

lt¡ thê parLpharal ce.lle¡ para¡ihy-reslr apleal regf.on anå

ln tbe mseroçsoollporaagla. Gææally tho malsrs 1t

rÈort cal. and ücaflrrss 5 - ? dþUr"ter bîrt tbc nr¡cl*s
of tüe apf,eal eçll l,s abouü I p eoroaa, &e resttng mcX.s:t.

f.n the r*gatatlve BarÊs ere about tr p aerosa and tbe

lnrel€ûln¡ E*asulss up t'o 2 p ecrosor In tbs ü¡e1ürt 6 - Ll
chrøosentrec bave bæn ôkerd (Hlste lJ0ffifÏtrl, flg. A)*



h83.

Gb¡moronca are crøtrd,etl ad clunpe{ togatber naklng

f,bo countlne dlffler¡lt. Ia tba porlpheral celI¡ at
netaphase pLate tn pola¡ vler sounts of 30- \O ahronosüGa

h*va þegr¡ nad,e (Plats l,ffiVIII¡ flgs. B and C] ¡nt at
telopåase 1t r¡s dllftcuLt to nake an aecuraùc oor¡nt

(pLate Lxxfirllf , ffg" Þ)* Ia eortLoaL cellc¡ cannüs of
30 ohrmosonat rars naûa (pLato Í.XXfTIfl, fLg. ¡).

In parapbyrer scnrnts of 2t - 2¡l ehrGoEomos ssr6

nade ¿t netaphase plaùe ln polar vlcu (Plate [.XNXïIff ,

ftgs. E ancl E) ¡ tnrt tü ra¡ not poælble to æks esurtg of
øbræosoßes at the netaphauo plate ln slðs vLer and at
ana¡rhase (pLete IfiffiVIIIT flgs. F, 0 anð I). llhe nusleolul

gemcrsltry dirtppears aü tåe petaphase stage ÞEü uey p*r¡|.*t
a llttle lmger. ÍhÊ mreLaar uembrane dtrappoatc st tåe

late rnetephasa. lhe splnèIo ig fo*usd after tbc dimppÊarane€

of ths raelear uæþranc (Fletê t)ffiVXIl¡ figs. Fr ê anå I).
hrlng anaphaae tuo set¡ of daugbter eh¡onosoncr Ëoyr

t*arË¡ ühe poles and cmt¡ of ehrmoeüag eurld noü bo

sads boesuse tJroy fsna e coupact na¡r (Plate IJCNXYIII ,
f,19. I).

Xn nacroeoosporangta dlf,fsrent Etager of, etto¡l¡ bevo

ben sÞsernred anð eonnts of L2 - 15 cþræoseüar have bê6a¡
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nada at the aataphase plate 1n polar viæ (p¡"ate LECffII,
flg" fi). $o emhts of ehrmosor*a have bean nad,e tn
nlcro¡oofd proüuelng bod,i.cr¡ tût lt 1e LfEely thst th€f
ere baplplú*

Ît¡ese data shor Èhût red,uetlon dlvlslm prabably

occT¡rs ln the rmüocular naeroasoapotengltrur aa ln no¡t
brsrn elgeo (Frltcch, tglrlt W52. Pepenf,urs, lgfli
LgSlt farke¡ tg33).

1., I ÞT8CWSIOfr,.

tlo present lnvesülgatton *hous t¡rat 8,oÊhq4¡

ü1¡ttnctly dlffer¡ frol the necberg of the healcs f¡ ths
rhcpen po*tttsn anrl segpÐêntatLon of ühe aplcaL cal.l¡ ag rðnl
cs tn tha fsrætl,m of unLlocular sp$Fürgla uhtcù produc*

¡tars- *rd nLe.roaoolðs. Reproduetfonþ G6ans of sporee

dos¡ rot oeetrr fn tbo Frreêles. fhts ¡bsss ürråt &nfrhflf,
l¡ dsflnttËy rot a uæbor of ths &roales.

Hacrosoûspoar$ proåuce a nlcroaeogl.c f*,r ¡mstou¡
gsnstÐpùyte. Eence 4aürçt¡ tr'ossess€s ån al"te¡natlon of
heteræorp,hle gæeraticûitr

The aplcal eells of gpttþal+ dty!.da tåüolo*,pû¡terlorly
*I¡dl tíhese üêgp€f,*üc dlvlds transvsrseïf to f,o¡nn axlsl fll-
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snsnti !.b1ctr Lose thslr tdcrtt ty r Þeeo'ralng sspact arrû

fornlng pr&rêo*¡arorehyætous tlssueE.

ESSþpt"+ ¡Ì¡ws er¡¡lLa¡lty ultb thordarla!.es

(spematoehnaceae) 1n aplcal grmtb. TbG apleal grfirËb

l,n tJre $pernaüoehnacese 1s seeonüary and 1s dorlved f,ræ a

triehottiallte sode of grsrrth. üg&bgÅå also roscnbles

Splpqþnfdltrq ln thø produetlon of unlloeular spotangla ln
tbe cEneeptaclea tnrt dtffere ln Lts tvo typea of sporangla -
the necrozoosporangÍa ar¡d the alerozoold proðualng

bodlæ. In go,!4E** theee reproôuetf.ve organs produee I
uÊ€retsosporo¡ a¡rd 6b nlctouoolds (very rarel¡ tr8 ) mt fn
8p .eçùrnl4tuq, nr,eosl# tbe eporangla produce lffi - 600 aoo-

Ípores tn æch sporangfun.

t{othet.a shms slntlarf"ty wtth
(Þapenfi¡aarlÇJf) fn tha Brodust'lon of a nleroacople

fXlæentar¡s ganetop[yte wt th the fornatlon of un!.ssrlate

reproduetlve orgflis prrðuclng ustlle aoold.s fræ each eef,l.

IÎatlt the neture of tbs ¡af.c¡osoolåg a¡d tibs soolda

fræ tha rml¡erl,aÈo gaæatefhytfc reproductlve orgnne lc
Xnsm tbe frnl| l1fe eycLe of FPtheta wi,ll ræa!¡ uncertaf¡"
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It saæ¡ l.llely thrt the ¡¡¿qroganstophytss bear unL-
gtrlats ganetengla produaÍ.ng a sl¡rgl,a gamete per cell,
fu þh¿vlour sf t?rs nl"ere¡aeold¡ twards these ganetes bnr

not yet beqr oþseweü"

ït appeart ¡.iksly tbe nacmgooepür€s ßs¡rn!.nete

tbto Eaorôgaeetophgrte S.argely rdtthtn tho eoneeptaclwr snd

porslbly fertlltsatlon also ocsurr r*ttbtn tllg sonceptaelec¡
giytng rlse üa a sygêts rshleh grovs frm the m¡.r of tùrr

oonaeptaeS,e. If nacmganotopþts-s develop outoLðe tho

concoptaeles and f,artlllsattct occÌ¡ra extemallyn th€
g}rgÊts proÞably 1¡ unable to dorveloB r¡ttbout bslng seeoÇ-

tratacl ytth fpthnfa or Fqr?lÊ¡f;ÍJra.

Braneþâng {rcsürs largeiLy hErt æt entl.rely rlthin
tbe Eonceptaclea resulting in a profuacly aûü lmegut¡rry
branebsd pr.ant* Îþe branetres arÈ censt¡{.eted uitbtn end

lregdietety outetêo tha øonEept*cle¡ but broaden urtsf.dsr
fhsse ehareeüars crs eoa¡nrablø to tbs proLLferaüio¡s f,rm
tbe sLt sf tlre co*ceptaoJ.o tn FrüqS_ qgFfrïlrul4f;{ (skrina

et al¡ 193e). lbe branobec arlatng f,læ tho cmeeptaclø
e¡le ptÐbahXy uæ glqntr affi nst real brt,ncho¡ as gsgetop[ytor
bave beæ obsowed d,wetoptng *ithln tbs s¡nrangtrn tn
tbs eonceptacr.a. Thl.s vouLd nêa¡ that the ganetophytf.c
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,rtags of {pthel.a ls wtirely endophytle r¿fhtn tÌ¡e co¡l-

ceptnaloe r an¿ tåÊt ggüe[g le essentlally a sfinplc er

occaclonally tnrly brenched plant¡ the mrmal ïö.the+q

pla¡ât 1g aehally s cæpormå plant¡ cmrsistlne of

nrm€rou,s lndlvlttuaLg of po¡sfbly eeveral succeestrve

generati ont. Occaalonal establf øftt of nes Fqtbplt

pta¡rte fræ ñg¡Egnlä, eoneeptaEle¡ alght oecur ÈEr macro-

zoosporss eseapÍng frø l[o,thefq curceptaclEs anð dcveloplng

aÊar or Lnslðe adJ*cent 4Çqssl¡n eurceptaeles r rúlth

rnrÞeeqrrent fertll,lsatlon ( ?) aað ðanrelopment sf übe z¡fgsts

ïtÈhfn tåe Eo¡rasñ;[Rç

Brsrn algae fomlng ãoosptrangtE aomslly prduee

aun6rsu,,t &oospor6$r flre rodugtl*r to I nacrosoosporea le

notæorthyr ss sel1 as tåe production of t*m uor¡iholog-

lcally dlgtlneü Eûggpor€s r ffoËhei,S r¡ay t*tsll lndlsats tbe

posslblç orlgln of tbo Ft¡celes ¡ slnce were the msem ad
nlcrosool.Ës to funetloa ac gaaetes ( ganoËophyüas baing

Êil.iütnåtd) and fJr* apfcal ceilg bacsne $unk ln a do*

pressl,onr tihe resultent aLga ïdrlô undoubtedty agreo raLl

rrttb tbe FuealÊs. ft i¡ qr,rlte poarlbla tÌ¡åt üho nlcro-
gpnoüophpte hss been ellninated alreadyr anô tt¡ mlcto-

tpoldg fssrctlon Ês Eale ganetes. th!.s ho¡wer l¡ sü111

rpeeul.atlsn a¡d a*nltg firrther sxaütn¿ticn'
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lbs sun o*ue ehameter* of Sn¡å$þ, 8o 6xpt€r¡s1y
I

axsttrdss 1È frm any e:¡tgtlre fanf.ltss that there i¡ aa

otùnr ffi.cs oÞsn th¿n üo e*t¿bllEh the f,enlly $oÈhol¡ceôs ¡

undar tk order OhordarLales* Its l¡afn cb¿reeterg

ale the presÊncê of thrsÊ ap!,eal oells n proðuetlon of

nlersaootda enê nÊsroaoospores ln dlfforent reproductlve

organr wt¡feb are borne ln the ssne coneeptacles*

TI. rêXqFO4Ip,ål&$supffi

*SffiTåñEåq, $chidtÅ$S,

(sI rcffilÄ Hsttr€v end sEllry 185I

BaÍley a# Eawey X8?bt Lfî. D€ feal t89fl ã2t+. Earvey

a,ffi, Balley l8ff g 3ft* Eanrey 18flr.: 53hi t.9llt 2Lt"

ËJcLIæen 189?t 2?8. Lucas fg$¡ 82. f¡ay 1939: 206.

$vd^ellur 191Lr Lm. Tlldcn 193?1 3nå.

Hlarnt¡ terete; lolld ¡ branebed ¡ grsslr¡g erclnel,vely

on @ f" $å4þrl- €oæeeltael'æ;ig1$nd

m tb a,xot aqð the branehsg ¡ G6nt4:l,nfag nåeron ar¡û nlero-
*ûosporasgla arxü slnpls ¡nraphy'ses' üacnoaoosporqngXm

pruÕuclng I b1f,l,age,llats ütctssoosporrÈs" l,ll.crosoold pro*

üue!.ng body producf.ng 6tr (rarcly h8) ¡rf¿agellate nf.crozoolð1"



hag.

&e plant ras flrst, eo1leËü€d W the nah¡rallst
on rGaptaln lfflket s Erplarfng hFdltLon*. Eamey a:rd

Baf-lsy deserlbad the uonotyptc apeclee trûf,hgta anq$Slfr

grontne on 4pmesrr* þph+1Å f* elclo¡t fræ [w zealanü.

(b) sprt{Fl¡,.,¡q0u,â,LA gawey anit geLloy

185x'

B¡ttoy and Hesvey l8?trt LST' t. g2 t,3 - 6, Bartm lggg¡
l*1?. Ðe Tg¡lt L89lt epll" Grubor 18g6¡ 6. üervey ad
tsalley 18il¡ 3Ê. Harvey r85b¡ t3tit tgll¡ ?å6i 18fg:
Z87l 186ãe pl. ?J3s 1863¡ Synop. TJ. Eooker 1B6b¡

613, XJeIInan l8gll ato¡ 1&g'l¿ egO. Kuetslng lg6ol t, Z,

f. 2. Lal"ug 1885¡ 108; t8g9r 6fi Lgz?r ltlâ. Lfds¿er
fgtr?c 163. Lnca¡ t9l3: 38; tg36; ge* Hay t93g¡ ?06.

Uttcbstl 1893s 8* Seylor 19511s 6t3. g1teanns tgã2¡ l$gr
AO8" Sved,al,lns 1g11,¡ LW. tLldlsü fg3?s Jll].. Hlll!,ua
1t23s 6Jr. tümergtey 195CI¡ I5g"

PI,åffi IffiIX
fype l"oeall$r * tsary of fsleùdr ¡ $gr 3ealad,.
I:¡¡lG. .* SgD,
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Planüs attached on the surfaeo of Hg&gûÊ;l5g

&ÊDbÍlll, f. s*eb$fl. A,xÍs üerete¡ so11dr uP to 13 cn.

loag anô up to 2 æ* broaô $!th a fw tnre branehes r ¡¡Þ

üo ? cm, loag a3(t I m. brsad' ConeeptacLee ggaüt€rad an

tlre exts and branehes, beørlng stmpla praphysÊs ¡ Pro-

t*udfurg tbrsugh tlre ostl,o3.ø¡ 1 to 3 axs¡ and roproductf.ve

orgsng, Reproductlve osgans llnear-oblong¡ borne df'ro*lfly

sn tbo vall of the coneeptacle r Hæturfng l+8 - 78 Ë x 1? -
30 p. Maerosoosporanglwa produelng I þff,lagelllate EåeIo-

Eoosporês¡ and, mLcrosoold produclng body proðuoee 6tr

(rarc,.l.y ¡+8) n¿erososlds" Bot'h fpss of reproductlve Mlar
bomg ln tba ssÊê eonceptaslel. !{aerOssûf}porês aro

L2 - f? p x 5 - 12 F and urleros$oldt are 6 * X.o Ä x
l+-6rr,

Earllçr ant-borc ôese¡lbt t'he llneer-obLong bod,le¡ sa

antberLdla oroçonl,a prodgstÌtg*ly snÊ¡E-¡ ot I €ggs Ir83*

p€ettvely. &q{ng (1885) dsscrlbss the pLant aE dLosclsue

rrhtle Barton (fAg) rsprts lt as Ëtltseeåous r¿th þlre:n¡al

cæeeptaslet, tt* preøent t¡rvegtt satlon shg['s üt¡3ü ttls

llnear oblong tAfes arð aæ*porangla a¡ð not anttpr{,dl¿ or

oogmla.
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ÊPFcFffiWs .Fr*$n¡q:
Í" Âu¡. i*r Prinçsgc 3o9¡a1 Harbu*r nsatr Cepe Bicbç

tnarvøyr 1851ü)"

$. !ss, æ $eeslee Bây (lf€nernleyr lL- 2-¡,951+). Elllston
(tlone¡sley, llr-1-1951 ). Flshßry Bay (ntaanndêtn ¡

Febnrarly Lglgl . sleafo¡d Bay (gfr¡ur¡ddln¡ Febrrrary 1959).

Pstrel Osve, n€r Blu^ff, Vietor Earbour (Htsanudðln¡

7-349191'_ Bnemnt¿r Bay (wmorsl.oy, l+-(-1943. Cleland

SarrLsr Satr 19t13). Ocsan Boaeb¡ Robe (fluautrddln,

18-8.{9tf), ßobe¡ rrcetr tås gltfray (Flsanuddfn, 17*\*19r9r.
Ëanggroo trsland.,* Ytrsggne Bay (t¡ouaersley, 2-L-I9{g).
Pennf.ngton Bay (l{æers!.eyr 12-1-t9t¡l¡i 1?-1-19\l}r

2B*1*lgl*{¡ 2g*1-1gt*" SehoðdqFebruary Lg56. Hløaatrddln,

Jaruary Lgr?).

li.ctorf.e, æ Brlêgmrater Bay (Beenglebola, 5-6-fgllg an¿

l3-1.'195tr), Portiland Bay (Uufr, Ja¡rrra{f lgtO).
tamenla. !F* Fort årüt¡ur (Crtbbn 6-3*19f0).

Sq Softh tüalEs. rrb frrofot Bay (I¡¡cas, 1913). trong

Reef,!,r Crookhaven Eead, Neueasu.e¡ Port Stephens (tn Xay,

1939).
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Fræ Prlacesf BÞyal Esrburrr Xlng Goorge $c1ffi,¡

Tf" åue, along sürth anü sæth-ê86t eoagt to Pout $üaphens,

S"$*ü,i, ¿t Pprü årthrr¡ üffith SaauaaLa and at fw Eælrnê,

Fq$qt%Sf',f¡mtle gËsrs erslurlvely m Fn¡æoel il¡

W$[å, f. ¡¿ffi¡L on mgb eoasts of 6o$thsln åustrel'tå

sd Fsr g6s1aËd and appærs to h mre plætlfrf m æls
plånt's of, Hotsostra than on fø¿lÊ onÊs. fi+gftnfrn-epæBlñ

lc manoþpf.c anû Me¡ale*

TII. $ilË¡#r.

tbc snst@lrr d*velcpssrt ad t*xo*ry of &!!gl*
lmÊIt am dçeErlÞed *d rllscmsod ln dchll" Grqrtb Ls

ln!"ttstaúl b¡r neaax of, a gïoup of 3 apfeel celllg. îhr
t!¡¡*tro¡ * tbc perlpñsrat layer I cor€e¡ anü neðull¡ F
are fornd Þrf th¡ **Cnætat!.ø of, thr ap&al EsLLt" Ðf.*

sbotamær bsaaehl.ug of tiro perlphoral anü mrter cort!.cal
gelle oGC[,r¡¿

Í,tr* ðæelopæÈ oû üb ewrcept*clss fa tnftl¿td brf

a perlpb*ral esll nsar t&s epr* lbs ùeagno ce1l. of the

esnaaptaels !.nftlal foræ¡ a unlsorlete hat.r.



tg3.

tteragûotd Bmductng bod.iac alË naelrÐ-ssospomngla

dwalop ln the rswü eoareeptaeles¡ grørtuclng 6tû and I bL-

flagdlats soofds resp€cttvely. Bacb zooXü produeee

long ntertEr ead short posterlor f,1a6ei[1a.e ¡ *ttachd antetrto-
laterall¡r"

Eacraaso¡pêres gewf.aate tä etrlür e meüfa as ¡r€ll
a* fu sporengta. HlcrssooXös b¡rs not beæ obselrd
gcrtlnatlag, Gennlaaütng raacrosoosporer produae gacotophytes

Xthatlng sool.ds snrccossfv€IìF froa the apex of tba

reproetretlve orgnn ons by 0üê¡

ID ths per1pharal cellls 1 eortl.cal. cellr md ühs

pane¡*tyso* rocpeatively emrnÈs of 30 - ltO anit åO - âlr

çhræsæe* beva bem mÊd,a. In uaerosooeprangÍ.a emtc of
l2 - 15 ehrqæoeæar h¡va best ¡nadar Bsdr¡sttan gnobably

oear¡fs ta ths ¡rqilocnler E¡êroroogparangf*.

E'qthEla qnmal"a grurs excl'u,EÍvaly on Enrçosf ra

h4,tnUt f,t. Sliklt aXon€ tb Ssr¡Ëhesu Åugt *d Hgr
g slasü eaast¡. În¡e brauahlng rcenrs aaå lr reportd fer
tbc $,rst txne. Hlanüs ateo dæex.op fræ thr eonceptaeler on

tôc ¡xls of, 8gt&rl*,
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îunt. Þ#trpffi#[mh

BatlEyr S.W. r ad Hnrveyr s.ñ* (18Fr)- ålgao 'tn tnlted
Steta¡ Erplo¡lng Þtpdtülon 18S * l8l*?. Ihðsr

tho s@aJ¡d of CErles Yllkea. I'?t L52 - 192.

B*rtær E.S. (1899¡. $n lÍ¡tþì¡f"p qq¡mnr:ta Harrey et Batlay'

s@r. Li'tul. Soc* l,sÑ. (Bot. ) 3lr: l+17 * t*¿5.

se ræ1¡ G.B. (f8gÐ. sylloge 4lgana ænLun huGu*grre

cogplÞrr&r fucolôæe. hdua. 31 1 - 638"

srttreb¡ F,S" (Igtrt). gtæstür; and, reptoðr¡ctx.æ of,

algcc. 2z l-939.
(f96r). $traehrs ad raÞrodt¡stf.on of, algae.

ãs l-9'Þ.
üruber¡ E. (1896). titer auf Sea nnd &ttuiEktrr¡ng etntgor

ÍbcaEaen" Blbl,. 3Gt S¡ I' ,* !2*
Esfr€r S.t , and Dellay' S*]f. {18tI). Þcccrtpt!,*r of,

sæsntaæ uøtr sl!ÊsLen of algee, eollectd þry tlre

ünttcd States kplorLng Frpdåtlou¡" Þrrc, Bostou

Soc. Sat. ñlst* !: 370 * 3fl3-

I*arvoryr I{*8, {t8frr)" Fæo scesmt af tåe uarlre bot¡ay

4 tee Calony of Hsstcnr .ânrtralla* 9lsns,. Bof.

Irtsh .lcsd¡n ?¡?,t 1?:5 * l&,



wr.

Earvrry¡ S.g. tlS5l:r), tsota4r of tåc *ntsrcü.c loyage.

Flora Fsr ãealend.. 2t 211 - 2&.
f , ,,.. ,,* (r89¡. Botan¡r of tbe ,åatatctlc Voyrage.

ålgee ln ãookerts l{l-org Tesenanl¿ ?r 282 * 3tr3.

(1862). PbfeoLogla åuat¡allæ Londlm. lr¡

Hls. 18L - ât{O.

(1863). Fbycologla firstrallca. Lond,oa, lt
Pl,s" ãlr1 - 3ûOr S¡mop. 1 * ?99.

Ilsokar¡ ð.Ð. (f86¡+). Hadbook of Ser ãeatanê Elora.
fJellcanl F,R. (t891¡. rFucaeea¡" tJt EugLer nnd, Praltl.

Df.e ilaä¡rllelran Pflsnseüf,aülltæ 1¡ 1?6 - 290"

(1897¡, Fusacs¿¡n 1n &gter urd. Prantl.. Dle

Salnrrljcbon Pfl.anss¡rfanlllæ ls #8 - 29t.
rücbs&r P. (19ãg)" Fragnentq elnsr Hoaogeaphie dar

PhaeospoE€{ü, Hlss. H3çlesunterauü.", åbt,
Eelgolard ¡ $.f. ¡ LZt l. - 93.

f,uetgLag¡ F,E {1860}. &hlse pþyeologlcae l0r
I - 1OO.

LatüEr A.ü* (188t)' Okanattsãs or tbo Ftrcotdeas

Poulnsrrlr. Bf,aas. X.ã. Inst,. 18¡ 3t3 - 3f,1.

tf099¡. BrytsS t1¡t of, fisr Ëeal¡nl $*ïeeô1. I.
ttaa¡. H.Z* In¡t. 32r ,, * 3Q.

Plg.

o?h*t
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trafngr B.Ë. (f9e?). t rwl¡erl Llst of üw UeeLaså

sarlne eLgae. bans. l{.2. fnst. }É l7z L?6 * L8t.
f,íutauer; V.tf. (191fl). "An a¡rnotstêd l,iet of, üb€ brsrn

caauêdl, Pbaeophyeear of Fw U6atad, rre!¡!.
8sV. $oc. 8.2, ?62 *2 - ,66.

&r¡cas¡ Â.H.$. (1913). Foteg m Ârrst$allåa He¡Lne el8Be

f, Proc. [Inn. 8oc. F*S,W, 38¡ ts - 6Ð.
?? l-toL-(1936). the seaseeds of South Australla.n eaeü.

Prl¡ter¡ {delald,e,
t{ayr T. (1939}, trey to tFe natlne algae of f.$.!t. II.

, H¡tra¡roph¡rceae (Fhaeopþe€ar)* FloE. I¡lnn. soc.

H.s,H" 6lr¡ 191 * &r.
Hitchell¡ H,0. (1893¡. Sotoe cn th€ norphotogr of tha

ûrcae€þsr 
- 

*pïhPlç ,en$m+I.e BÊlLry ad Hanrey"

Phyeêf . t{ffi" 2¡ ?9 - S.
*aglorn Þ1" (1g5ll). å ebç€k Ll¡t of the nar!¡e algae

of, tbr ene{tfn Dlstrlet. frams. Ro¡r" Boe.

s.u ' 8el 6\5 - 663.

ÐI'fuaunsr F. (Lg0tl). sor¡lhologle und BLoLogf.e dor aLgen.

Jcn¡. 2z 1-l+Tg.
(1922). Morpbolaglc ung Bfologie der algen.

Jæa 2t 1*l+39.
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Pa¡onfirøsr G.F. (193t). IXrc clweto¡meut of tbe ganeto-

phyta of, SJlqpat0f¡hnt¡s, oqÌ¡utoxuF. trrrng!.

F¡re1o. Sall. Lund. Forhandl. lt 1 - h. l0
flgures.
(19tf). In äUanrnl of Pbyeelogy' by {i,f,.
$ãlth, PubL Ghræ1ca Eotanlce.
llglÍ). Classlfht*on of Èhs a1gae. ^A eentany

Progress Fatnral Sele&ee. 115 - 2211. gcllf*
åea,ü. $c1.. 8en Franelsço.

Palko¡ H. tfg$). 'å emt¡lh¡tlø to knoyledge of ths

Ëesogl,oLs,G@o and aggoelateô fanllles. Harüly

8ot. LÊb. 9l I * l+3. 11 pls.

Sclutdt¡ 0.S. (1938), Eottrego sur Syatenaütk der Pbeso-

p$rten. tr. HeûuLgLa ??¿ 2f3 - ?30.

üIrine , P,H., fieuton¡ L. anð Chater, E¡II* (1934). A salt
asr¡h f,om of FlfÌrur ae¡eqnpldFs, å,nn. Bot. ¡
I¡ffid,. t¡6s ?69 - ?,W,

$vadel1nsn $. {t9tf ). {FneaeeaaË 1n Engler nrd prantJ..

Dle ![stur].1eben Pflsnganfamfllen. Letpslg. l¡
178 - l.8l|.

rtrðan¡ J.E, (19ÏZ). ïbe algae and tbelr ufs reLatl,ons.

pp. L - 9lA. &¡ð elfùûon. Ilnlv. l{lnl:esota Prcrs.
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Fl.g,' .[.

3.

âatr¡

D.

l

á

I
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ç
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i.
tl

E

PHlhr.ostPQgå ffffflså.

pLÂrE r

L"8. parelle¡. to the fl.at surfece of
the clll,sr¡¡ procêss åt tb* apoor shsrlng
üheapicalcell..rc .,. X \ll
Ír9, prspædtsülar üo tlre flat
surfacs of tbe axls at tbo apc{ shff-
lng apte*Å cell .. r ... X +r5

L*8. perpendf.cul¡r to ths a¡Lg
;W.ng Ê1sfl¡as ad plt Gorut-

êGüf,gntt.' r.r ¡r. r*r X 110

L,Þ. porpÕlrâteuLar to ths ft¡È snlfaee
of thc elltary procesr et tbe apa:
rbgrúng *p1æ1 e61l rr* X \tf
l,$. at ths apsr of, c!.tt¿ry Þæcesr
*borlng aplcal eoLl ,.e X \5,
Ë.S. per¡nndlcular to tbe flat firrf,acr
of a leafy Lateral cbwlng ül¡nrca
anrlplteomçcüf.onc i'-' X ll$
ËerlsÈedcnn esl,ls enå. b¿*sl eella
rkulng pft eenneetlons, X 3p
å eortleaL esll shortng d.¡nsa

cenfents r Flt os*ncctlon¡ and

Lggil1atf.eîi'". .!. r.r X ?úÐ

ftyphal. Dereåsfmdrt.r .r. Í tit9

F.

g.

E.

[-ñ.



A
PLATE I.

B

G

H

K

H

7

I
./

N M L



e{ûr

ült* l.

n** tr
!*t* r* ür ;ç* S m rltü lÙalÉw
It*frt *l,lf*+r **r ,r¡Þ* . !l** *'a

n"*" IFffS þ & {1l* ffiüt üû

Ëtü**ü Hæffir$çff
æIfu ',*..* ¡¡Þ. r!r,.,. *,*r .rr Õ*.,

rffir

r*f

t.



€

/

o

o
o

e

I

V

ll : l.wldo



toL.

FÍ9. å.
3.

C.

D.

Pgrü"&gPOF{, Co¡{qil.

Pf,,ATE ITT

1.S. of, a recepÊåel.e shæ'tng tlaeuar X &T

1o,S. of a feælç reeeptacl,a ehovfng

tlssus¡, rea,lerlfosa thlckenlng and

pl,t ggnn8{}tlons'.. r.. ., r . .. X 8?

x'.S. of, a neüul,larT eelL shtrlng
scalerlfogæ thlckenlng. r.. r.r X 36tl
Þcvelo¡rcent of ant¡herf.díâr r. .. . I' 36¡f

ta ) ån ouÈgrwth frm tåe llnlng esjlt
of tha cæooptack.

(þ) Flrst tran*verso dÍ.vlslen of ühc qrt-
gwtÞ f,orul.ng anüherldim aruü basal
csII.

(c) å yEung antåerLdlü,
{d} Ib-¡nualsato entharidlæ.
{o} IlontnüE€Icsta antharldlrs"
(f) Ëlgþt-truclcate *ntþarlðir¡n.
(Sl Êl:cteenlnuglcato enüheridlrm.
(h) .â p¡tur6 ar¡tbÊrldftn rstüh å. st¿lk.
ttlft of anthartðla1 balrc.., e .. X 36lt
Dgvolopøntof @gÐDls.r,r, ..r f 36t+

0ogonl.al. lniül&lg,..

B"
F- &.
F end $.

ã,
d.

¡.¡t

Kr

L.

t\¡o nual€Êtt oqgmluE. .. ü .. .,.
Itout¡x¡r¡eleata oogonlrm vlür aesochLügl
etllar.
Eight-nucleatc oogontm wltb nesoebLtsn.
eollê!.
I natarø oogontm $lth E6Éoeb!.tün coller¡
shwi.ns trs *al-lt oaly.
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Ffg. å.

B.

,tt¿¡

D.

l.
fl.

[.

g.

pq"R$f#çp$ ,&rxålåFrs

PLû18 ry.

L.S. parallel to thc flaü $rl.faEs ûf
aü trit at tbs aÞ€r sbufng aplcrl eelL,
t.atare.l t¡ttfal and m¡ellEgêr . " I W
L,8. psral¡.€L to tbc flsË ¡rfaee of
an *rr{ ! sü tbr spsr shffifng rdrãd
aplesL dlsc (å ) and 2 aplæL eells 1 onr
oil¡ eltlrgll slde of, tbs dl,ec.. f . o X ?,
L.S. ps'lîpenrdlteuler to tbÊ flst
s:ulf¿sa at tbo apsr chorlng apteel
GsiLI..* ... .r+ r'r ... r. X 3OO

?'S. st üb apcr of an ¡rts tbosfnß
eplcsl. 0å1,1 arû ltg 3å@6tr3ür,r X W
I''Ë. pcrprndt!,Gulet to thc flat
s¡ffaet of ühç trtr shontng tlsærcr
gnd ¡nraflegt..' t,.. ¡r. rrù . I 7,
f"3. d thß arls shtrtng tlssucE X ?l
Þwelo¡uont of, h¡|,pbte..,. .. Ò . I ?l
l.$. of a sttpe sùoslng tlasÌrer
ad fryhaa .'r rrl r.. r.. " I ?5

L.8r perpffidlcular üo tha fLat mrfsec
of, a leaf,y latersl *hmrtng ttssus¡ and

ptt coancEtlong r+. .rr r*r . I ?Í

X.
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Fig. J.

l.

1.S. of a leafy latelrl shorlng
tls8u,Gt. ' . ¡1 .. .r rû ' ... r X 71.

ËereLopsnt of antberldi.a X 3tt
(a) tn outgroyth.
(b) tntherfdlun prop€r ad steLE scll.
(c) lyo-aueleatc antherldlr¡É.
(ê) Fsrr.Ðueleate antherLdlu¡n.
(e) 8lght-nucleate anthorld,lr¡s.
(f) fblrtyt*o-ünElaatr antherl.dttn anil

üÞty or¡as.
(g) g1*f ¡s¡¡¡'-sEsloato antherlðlm *nd

aahrre qûra m þranebgü bslr*,
Þ*relopncnü of, oogonla ... r I 3ûO

Oogwrtal. lnltlel..
læg oogonlu.

Î'ne-auol gate oogmtftu.

8lgbt-nucleatc oogonlun rltå naeocbf,ton

col-ler¡ ¡bonlng tro mUc only.

Ân €t.
lf'$. of a reeeptaeLe shõìrlng oogsnl*, sf-aple

paraphy¡es asrd tlrslrçr... I 75

fr*8.
¡.

t.
g,

P.

q.

B.
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Flg. å.

g,

g.

D.

F*

E.

ntl¡

sÉYrû,rrl|ï.r a ÐofficÁ4P4n

Prå38 r

I¡.$* peraLlel to tlhe f,lat surface of
an exlt at tho ape¡ shnrlng rdud
¿plcaI dlsE (ð) anA tuo apleaS. eells
oüt orn eltl¡er slda of the dl.se f t
L.S. parall,oL üo tl¡e flet sulfaco of
aa tE .s eË tba afr sbowlng êptcêl

C611".. ... rür ö.r .r. X ã60

&*S. ¡lerpsdleulår to ths +xlt Êt tþo

aps sirorring apleâl GGiLl.,. f 36ô

I,S* at tha spæ of an Êrls sho¡rtng

apleal e€ltr. r.¡ r.. t. . tr ä60

&"$, psrallc"L to the flaü srrrf,acc

aû an Ê?fs at the eFor ahmrlng lstrral.
lnftfgl..' * .'t r¡r f.. X ?ó0

l.$. ¡È tþe ep*r of, t letsral shorrlag

spl8al e€l¡" ... ..r .., f âóû

L.$. pÊrpsnd,laillsr to tbe f,lat crrÉaee

s€ str cãl1 sl¡ffúsg ttseuss end. Fl,t-
ggnn8Gtf,Ong. ... '.'' .'. X 7,
LS. neo! tbe aper of en exlü rhçnlnt

tlgsu*¡. r. r. ¡rr r r t r.. X ?,

n.
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L"S. patallÊl to the fÐ,at surfacc of a
restpteclc at ühe aper ehorlng an apleal
S€iLl ..* rrl . .rr ar.. ... ... X 460

I,.$. parallel to the flst surfaeo of
an q¡rl¡ på.!rs!,ng throrgh the er{tr shorrrJrg

aptoal eoill of rÊçepteeXe". ¡. r X 260

1.S. at thÊ Eper of e receptacl,e shorrlng

SpleaL gell' $.. ,!.r r.. ..1 f, 360

1.8. p¡sslng tbrangh tlrø st€rllc part of,

a recepfacls *horylng tf.esues . r. X f5
Lg. Bf, a nature reeeptacls ¡hosLng tieoncr
ad plt cgnnaçülong... ..i r.. X 7,

P. 1,Ð. sf ¡ ntrtur€ recaptael*no*ros
tL8gueg... . ..+ ... r,. ... X 7Í

Q. Sortloal. oells of a fenale roeeptacl*

ahorf.ng plt eonneetione, lanellatlons,
mrclJ"ag€ ad ¡tsmge natarld... X 26e

B. Dcvelogent of anüherld{å.. t.. X 2æ

(¡). Yæng entberLtltu¡a,

(b) tlrn.anrEleate antberldXun.
(e) Shfidf,ng urtnucSeate and fo¡xrl-

uueleate antherfdf.a ø hails.
(d) $W¡lf elgbt'aueloats rntherfdlun and

crtntston of, spcreÍ*
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PI,âTE YT

L.$, Fra1I61 to ühe fllat eurf,eee of,

an ax,s at tbe apor shorlng apiesl
G€11'... o.. .r. r¡.r .r. X A6û

L,s, ¡Erpørdfeular to tbs flat snrfees
sf an +rtr et tJrs ap€r sbo$tag

aplcÊL ç€3X.. .r. r.r ùr. X #O
1.8* at tl¡e eps sf an srls rhorlag
gXlte&l eell". r... .rr rr. X ?6*

Ë'S, p€rycndleuler ùo tb€ ftat, surfaça
of, â s€gaerNt sh$rrlnÊ tls$rce X 60

T,S* of a sognenü shôïf.ng dlfferent
tlggugt.'.. .rr .Õr rrr f 6Ð

l"S. of tbe Þsal part of an ¡¡is
shorslng tlsguesr lrypt¡se and plt
eolms,Etloãs. ,r. .rf !.. x 6t
Ë.S. Þs!?#tculsr to the flst sarface

ef an sf,ls at the baaal part shorlag

Èlssuec, þhac (h) and piË

gürncEtÍon¡ ..r .e. r.. X 60

Þwelopne¡lt anô letoral eonnoetloas

of hy¡ùat. r.r r.. r . . ... X 60

Cortleal cellg shcrlng pft eonnÈctl.ons

nû lag¡Lla.t .o rr, .r. X ã60
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trÅtú. Ë* trritutl¡ry ccl]'t shurt.ng plt rd ûytt-

Plræte €oüütêtá,$tlt'rr '1!' I #O

S åü t. te&ll¡tï GsLLt shwlng lrterrl
gaætlüú....r .clr X t0

X. l¡stå*rfÉ!.r an bnnab#l hrt'rr f #0

P' Dtffenat rüs8æ oü ssgæl¡ lhølr¡
rt¡l! tåå-s tæ urll'r ælY r 60
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F1gs. À.

s.

c

D.

E.

n

G.

H.

J,

t.

T

xlPKûPngAÅ CL*ÐIåqfi.

Pt.ßm vrr

L.S. Saral"Lel to the flat surfaee of sn

rr ls at ths apsr shæriag apleal e€IL X 260

L.S. porpctðlenL¡r to the flat srlrfe€o

of, an Exlt at the ap* shoulng eplüâL

G8iL1... o'. !c. rr. t.r .r. X 260

l*8. et the apeü o'f, en a¡14 ehwlng
gÞleaL Gsll. '.' cf ,' ... tt. I460
L.$, perpêrðleul.ar to the flat Éurfaco

of a segncnÈ ühfirlng tlssues and ptt
eûnt}eotl0lìSr i.. .0r .rr ..r X' 60

l.s. of a as€þ€srt shonLng tleauEs X 60

T,$. of tbe bassl part of an srts ¡hoving
tiesues and lryphae ... ... ... X 60

L,$. ¡nrpondleuLer üo the flat sulfaco of
an âxr.s at the basal palt shoïtng tt ssuer t

lph¿e and plt connectloins. r r ¡.. X e6o

eortlcal çell shoring dtehotw and plt

M"ffif5l.*o33ti¡ *frå,îi ',!'¡räü¡e'a'hvpr''#" .tÍf. e o.
ue¿uffCry eella sboulng latsra1 eónneetlons

and cytopleemle csnneetlsns trlth pe¡fotatd
tept8... r r. ... *. r !r. t ... X e6t
tntberLê!.a sn branebad l¡alrt. .r. X 260

Ðtfferent stagøs of oogoata. .. r X 60

(s) a¡rð (Þ) loang oogonle.
( c ) Oogonf.¿ rhorlng tr oopartnants.
(o) oogonlun ¡rlth stalk ard, parapbysÊsr sttor-

lng tro ralls onlY.
(d) Oogonia conüelnlns lr eggs.
(o) åd (f ) Oo8anlup rltl¡ I+ eggs.

L.
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sYsIoPHpR#,,.

PT"ATE VTTI

L.S" to the apsr of tha e:rls of g.

narrlqqlqta. sboulng apl.eal eGLl X-¿3g

f.8, at the ap€x of the axl.c of $,
p*"Tilqp]-4tF sbærf.ng apleal eoll.
L.$. ta ths apÊx of, tbe axls of
C.- morrlllfoqnlg shtrlng aplcsL eslL

3,S. at the epÊx of the axls of
C- 4on{l{foFql4 sbonf.ng eplcal eoill..

1.8. at the apex ofþne exåa of g"

xLnhqcalcpe sborlng apleal e@11.

L.5. üo tbe apsx of the a¡fs of [.
{l¡FoqgrlÊ shorLng apleal coll.
L.S. to tbs ap€x of tbe axis of S..

s;,Xl.firosa ehovlng apleal cell.
3"S. at the âps:r of the arls of [.
-ürlqnErn ehoui.ng epleal sell.
T*S' at tho aper of tbe axls of [.
eçsF4detF shonfng apleal eell.
L.$. to the ape¡c of the axis of, [.
eusntdata strortng apleal eell,.
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FLg. K.

L.

In.S. to the aps: of th6 a:rle of g.

Eile€no*q¡ shoutng apleal eell.
1.S. at the apex, of ühe a¡ls of g,

BESûS¡, shovLng aplcel c€11.
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/=, ßs A- F q* T 'x 3ÐÐ

Ff,¡r. å. &.S, to ttre epffi of the ar* ¡ øf, C. , rtþ¡Ëhñ

*ür1ug ¡pl,o*l ssll.
3. t 8' ¡t Èbo spGrr of tås n¡tr of, f¡n rrtertl

rbwÍng eglcel cç.Ll,

ê. f*8, at tbe silet af the ¡r!.¡ ef t*. Fôlygï?-

¡¡dä, rW.ng rpfeal üdll.
D. È*8. to tbe a¡w o,f, thc a¡å¡ af S¡ Hol.Ícfqr

¡¡t|g' rhørtag rploa,l asål.

S. l*8. rt tùr apø cf tåc +r,rl af g.

þflmfBcnÈrr åsntng aplcrl cell.
F, S"8¡ to tñr *pcr af tbc rxls of, Ê.

þrþ-mf¡Srr rbwlag tttæI Gell.
t. ¡nû 8. ÞsÞlc æÞryo of Ç- ¡plf¿¡d.qtlt" X ll
8. Sho{rfË4ffisol.ds rt Þotb 3rSü.

E. tbælng eyle*l þal¡r a¡¡ü ¡hlsolür"
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F!.gr. å.
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cl$r0PEçaf

PE¡[tg f

&.$. ts tbe ap6¡ of üh0 arls of û¡
umÊtpse. cboulng êplca1 ocll anå leterel
LntütCll.*. ..r ..ù r.r ... X l?t
l*$. ¿t tho aper of ffr uvlr?T¿ shøylag

aplçsL Gsll ..r r.r rr. .r. X, L?l
L8. to tbe ape¡ of C- eeqþ¡l0r¡lftåot

rbotf,lng SplcaL eell.t .r. .r,¡ X 10û

1.S. at tåc apcr of 0t ca¡Ërqlq¡rnLthF¡,
gbqrtng aÞl"cal se11,. r.f .¡r X 100

l.S. of the rtceptaalo o'f C. rtyLf,r¡r¡

drovÍng tl¡gBet.'" ! t.. ... X 1ûÐ

f,.S" of ühe roeeptacLe of Çn,.HllÊfell, ghr-
lng tå¡Eq8ir.,; rr . G.r ... X l0g
torl¡todirts oell fnþeeeptaeLe of
Cß..$fÅfÊ!J."'. +. . ri. r.. X l+t0

l.$. of Tçeoptaele of S¡-.Uü,fgIÊ, rbæLng

lçPrûðEctlggboðle¡. .e*r r.r X1?0
Þwolo¡ment of þfpbat ln $¡-¡¡Xlf¡¡l X Iæ
Sedullary ecllr shmrlng laterel coDEtGt-

Loac and Sphae ln ff,rn +r4{,etn.. X 10O

eþry6 drrelo ent of Ç' Jrf,åf,f;Fe I &
tr ) b aayr cLü sbr?o"
(b) .' (d) fg üay¡ o1å enbtyo.
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Flge" û.
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ÇrgtspBQså,' FF TtrF.ÏÅ.

FLålts U

Í*.S. to tbË apsx of a tæüDtrels åry1a9
tþtesl €GiLL..o .r. r.. 1.. X e3S

1.8. at th apcr of e r€€€ptûcla

¡þtfflngaplcaLesll ... .r. X23O

Dæetr opeuü of eonceptaeler X e3t

Corcoptaele lnltlal"
Flr¡t trensverse dlvlsion of conoept-

¡cllc lnitlal" foælug touguo eell and

bß*el G€il.lr

trlrrt longltndtnst dlvlslon of bo¡¿l

ccll*.
fu,rtbar dl.vl¡lon of bÈral €Ê11.

Þf.r1¡t æe of bagal e€ill and tþüsrÊtge

dtvl¡ûsr of tonguü eeLl.
etnl¡t esll¡ of tåc eoncepüeelc and

gat*erlstc balr.
Ilntærtet¿ het¡¡ Ln the eonecpteeles.

Â elrple perupüylls..* *.. . X e30

Bavelopment sf a¡tåorldXr.. . X 23û

(e) Pap!.lla flæ rrell cell of ths

concagteel*.
tb¡ Tqmg aatberf,dlug.

E.

t*r.
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E.

F.
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Flg. [. ta] tnlnqrleate antherldlua rrlth besa]-

Qgllr.. ... "a. ..r ..ö X 230

{ð) 1\ro nrelagËc antberfdinn.
(a) Fm¡¡ nual.aate enthsrldfi&.
(f) Eteht auel¡¡tc antlherldi&.
(S) Slxtesn nucleatc ¡¡rtbarX.dlu.
tb) ftrlrty t¡ro nacleate antberidir&.
(f) Sf,rty f,otrr nuel,eate entharldfu¡n.

f, -p. Þevelopoant of oogonla.., ... X ?30

É. CIogonlua f.nltLel.
X. franwerse dtvLslon of æganlu lnl?Lal,
S. Snlrselseta ¡rffing oogoû1r8.

P. lro meleato oogentu.
e. I'fitr nttcleate oogsnlrÐ.
B. A aature oogonlw r¡lt}r t rucleus abggtng 3

ðntr
aushol,f *oï*¡rg tr*o yalls only.,. X 160

8. L"S. of tbe îrÍs sboylnt tf.ssros.. x ll
l. 1.8. of ühe axlg shorrl.ng tlssue¡ X ,l
II. Sadullary ecllr absrrlag laneLLae ard

¡út eonntctLdnt.". r.. .r. r.. X 23t

Y. Cortloal ceLl ahon3ng t¡nelLae and

pLü cæn*EtLoüt,.. ... .r. .rr X elt
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srsÎorngn, FrßFsncINÅÎ¡,.

PtåÎE XrI

In.$. ts the apêx of Êt¡c a¡l¡ thãrlng

eÞl'ürL Glll,l... ... r.r r'- X 23û

t.8. ¡t the apGn of tho ?rlt ahov!,ug

aplegl o81l'.. 1.. .re rr. X 23O

t,8. of aa axt¡ sbfirlag tlrsusc f. f,
ôn

Ë.8. of^arlr st¡mrlag tl¡sues anil

ptrt eann@etlont r.. .,.ír '.. I ,5
ânL.S' ofr.,arlr sboï18ß leerlttodertrt

€ort6x end plt csnnectlont cnd lan-
GIL&€t.. rr. rrr t.. rrr X ?p

tadutr"lrr? eellt obøtdng pl.t counoetlont

lDd. ltnglll¡.. 'r. .r. cr. X 2S

L.S. to tl¡e apGr of e lsespts€le shsrlng

tplGal ê€11... ... ..r ... f FO
t 8. et Ëhe spftr of, ¿ r€taptaêlt thosíng

SXlt€l çeill'r. ..' rr. *rr X ru
Ls. of *lr aun of,fneespbclef ohør!.ng

Èt,¡rqe¡. .¡ar '.r rr. rr¡ X e}CI

I"8. of a stêlk sf a rôûepteGl* ¡hæl,ng

ttrl¡uat.. rr. r.. lr? .rt I ll
[.$. of, a rtorf,lc stoJ-k of ¿ rte€pteelo

tbffilnß tiEsucr t.r '.. .i. X l5
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Flgs. å.
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PLåTE XITT.

t
1,8, ofnreeeptaele ¡hor¡1ng teproduêülve

Et$8ng snd tlssll€sr ¡ r r.. rr. I 1æ
CL6ortlcal eElL cf,^tecrptael.e shorfag plt

eonneûtlons anû Lsilgll¡q. r r.. X W
Dwelopent of conecptaeleo.... I ltg
(e) Gonceptacle lnÍ.tlaL.
(b) ?.S* sf the b*¡al eelL of tha

eoncaptacle inlüi.al.
(e) Slrgt dlvtatoa of the ooneoptacle

tnttlcl shoslng tonguc and b*srl
üè11.

(ð) Þlvlrlon¡ of b*sal celL a¡d elsn-
gatlon of tong¡re ee¡¡.

(e) and (f ). h¡rübs¡ dlvlslonc of ÞaEal

ecùl¡ sd tongue eelb.
te) rnû (h) î.S- of cenceptaclc tnltJ.al

rhmrtng ùonguo eell at ths ewrürg.

(1) 1-9. of, tbs eonec¡rteeLo abve thc

toague cell rhorlng cavlty,
( I ) ån spW eoneeptacls.
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PI,Å18 XIY

Â - Q... l.! ..r ... rrr r.. ..r X L20

å, ån ogg.

E. * rygote¡ shoutng polarlty"
G. Flrst tranwerse dtvleloa of â tygot*.
Ð. Sseond tranayerse dlvlsloa La tho lorer

rcgaent forælng rhLsold lnltlal.
E, Yertleal dtvlsloû tÐ tlre uppermoct segusût.
F. Vertleal dlvfslon 1n Èhe nlddlc regnemt

anê forsatLon of tso rhisolds LtrF longlt-
udtasl ðtvls16n of rbl¿old, lnlttrrl.

6. fn æbrys vltJr tnro rhl¡olds.
g. E111peo14el rygot¿.
I. l¡an*verEç divlslon of tbe sygoto.
t, BHsolð eeLL fsruation ¿ù ssch d.
ß. ho ðaye old æÞryr rttb f,ær rålzotðg.
å. t'h¡ee ôatrr old æbryo shovlng aplcal groovr

anð se¡rtate rhl,sslð.
N. Ðrþo ylüh 2 rpleel hsf.rg I mretlagc

aæbrano on oae sldc. 
an.tfl" eÞryo rrlfå fonr aBlcal b¡lrs¡ uuellage

nsûþtetlc oa ona sfds.
P. Â heLr ücrelopd on on€ stdc of tÀe body

of the mbrlro.
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ftlj. *- 8lx ürfr elü æþrfo rütrlaf sÈrltt*g æ
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LL¿
tr'.8. of,,.rÈ*¡o rhorrlng rglæ1 baltr la aprl..rr¡.
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tlsær.N rHtsffi.,.
t^o-

t. + la.. r|aa X IrF
t.*' d¡;þ,ye nrr! *ü,¡etrûr rÈsd,ry

tltm... r¡.r r.ü ¡r.r rü. rt. f l#
li$" nt üelçfô ¡tUri,U h nræ qmfnry
c*illrn eorüLerl aaÄ rætrùoürnr rr[l¡ f ì$
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Flgs. A.

rËËFoPnont.

PI.AIE F

&brfo of Ê- lntørqdLn'

{*) Â rygoüBr¡r r.. '.. ..* .r* X 1S
(þ) tB ðay* o1d embrya sLth 2 ¡ihtsoldg

r3l
(a) Blghüesn ðays old euÞryo vftb

b rb1sotd.8'.. r.. ..r ... . X 3,
{ð} El.gbüeen dayc oJ.d eubryo tr{te

I rbt,gofð8.'. ..¡ ... .ro f 3t

tuÞryo of Sn. çÊ¡#4ïo¡qltha.
(¡) .f, rygotrÐ.r. .r. rr. ... r.r X 1û9

tÞl ftrgt t¡¿nmer¡ç dlvfglon 1n tfie l,ðrsr
r*gaent forulng rhLço1ð Lnltlal I 1ÊO

ta) Secsnil transverse divlslon åa tho

lsrcr segnent foralng rblaoåd

1nåt'Í.4¡,... ... ¡lr' rc. .o. X tSO

(d) 1bûBal rertlcal d,tvlsl€n in th Bppêr-

uggt S€p*ftt... .r. e r. .r, X 100

(o) Icægt hdtÞal dfvlslsn of tbe rhlaold
fÞltl.Sf.'.. '.. '.' ... ¡rr X 10O

(f ) IcngttudlnÊ"f d.fvls$i¡a of thc ufdüle

*tgnæt*"t r'. ..r rr. ... f 1æ

B.



,22.

Flg. B.

alâ

{¡)

(s)

(h)

(1)

EabrÌfo nltb 2 rhlzoldEr.rrr X lOO

fuÞryo rríth h rblsold!.".,. X l0O

Þbryo shonlng sptate rbt zolds ad
apfeal gfooFGrr. ..ô ... X 5O

an{ (h) &bryo ulth 2 apleal
h8,1!'t.". r.. r.. Õ.' r X lg

Hbryo of Cn ooly$T$tL4ce.

(1) A, xygabô,re rÒ' ... .r. X 1SO

(?) Flret üranEverae dlvlslon of ths

Eyg0tû... 'rr.. r.. .r¡ I lOO

(3) &Þryo shovtng ¡nlarlt¡r... X lOO

(lù) fransverss d,lvlslon of, the Lører

segnent fomlng rbLsold lnitlal.
x 100

( t) Longltudlnal df.vlsLon oftbc loser
eegnent forulng rhtzslð

lnf.tL¿l... i'+r ... ... X le0

t6) &bryo Íltb tno rll,sold.s X læ
t?) hÞr7o y-tth four rhfsold¡ I ¡.OO

(S) &bryo ntËh lr eeptate rhtzotds X 31.
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Fig. 0.

*Lg. Ð.

(9) &bryo Yltb I rblaolds.. ) ., f. \,
(10) hbryo shovlng aplcal g!ûove gnü

¡¡uoLl¡gÊr8l[bÌûtrâ ... ..] . X 60
(11) ËuÞryo ¡rltb 2 apieal hslrs affi

lhlst}id,gt.. i¡.ù .'.Ç .r* , X 6t
&bryo of 8' ,raùnlÈL.

tr) * rygot{!.*r ¡}.Ò ..r ,r. . X 1æ
tÞ) Fi.rgt tran¡verse ðtvfslsn of the

tygots sbortng poL¿rlty, r, r r X IOO

tc) Ê¡coad trensvetge ðivLslsn ln tbe
lmer segnont fo'æiag a rhlsol.d
l$1t181.rr *ùr ùr. '. r " X 1OO

(ü) Inrrglttdlnsl ålvlslon ln tbs Bpprt
tüplûltr.. ,¡.r ôr. .r. . X 1CI0

{s} ãoagl@,lnal dlvtslcnr ta tha nlêdJc
tsgBentr." r., .*. ..i , X lOO

(tl toüglkûl,Dr.I dlvlalon 1n the ¡hiaold
l¡1t1,41... r.| crl ... ? X lOO

(g) Å mny selld æbryo stttr ? rtrtsolds
r 10t

(b¡ eÞryo ïtgh apleal. grorrro Êd I| ecptatc
lhlgolê3*.. ... r.r rr. f 9g

(f ) erll (J) &Þnyos rltù ? ed t+ apteal
hlrg ræBeetlr61!,.. ,rr X gO

(kl ãlll,psofdel eaùryo $lttr 2 rht sotrd l¡1ü'.
lal¡ an æeh €d... .r* X g0

(1) tltagver$e dlvlslon of t,bs siltðI* teg*
nant of elllpsold embryo... X 90
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$l6s* l.

B.

ÇlffrÞ,#Q4r"

3È[Tß ill

c¡, ?or4qFHrmlr

fm¡r nenËh¡ E&ê æbr-:fo rhsnrlng dlclot*
@@t braneh and rterlls conccBtaeler

vtth protmdlng para¡rh¡rrcl.

Sf.x nontb¡ old, eæbryo shsulng brenobsr

ad gaæ¡lb¡rrcr.

fl*
W

Fæt uætb¡ o,Lû ab¡yo shoylag dLc!Éæ-
ost Þrsæb rffi para¡it1ysÊr 'pretnrdtúg fræ
th coæsBÈach"

Þ tÐû B" S*væ esûths øld enbryo ghqÉn¡

breaebcr r spdt a;#, pe.raphysæ protnrdiag

frm thc eæseptaeler.

F. E:Lgbt nonth¡ ol,û æbryo rltb branehec and

aptf,"
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525.

flgs. l.

3,

tltrr

gfsq*Pnt¡û,

PLårts xvx

Gorceptael.ê sf F. epphgì,pfçit.,bçf,. *hmri.ag

¡ntherÍdla anå oogûnlt.r.r .r, X lm
D*veloprsnt of asgsñfa f.n ffr **qil4e.t ars-
åtbÐt.o* .rr .rr r.. . .i¡r f 100
(r) ea¿ (b) fwg ÐsgûâiaÒ

(el Tno anelôats oggsnLunrehou!.ng tro
rralls oùly.

$eveloBmæü sf, anèheridta la g.
ggÞh*lgttl.tltoË... .û* rrr .,,' X ¡lft
{g} In onùgrorth fræ tha Ltnlr$ ecll of

tha eoneeptaelc,

{}) lrangryçr¡e dlvtsloür of tba ærtgrørth.
tc) &:[ø*cleata ycrüt aatberid!.r.
(ê ¡ frp nualætr enthorlclfrra.
(a) Four ilreleatrr entbsrfdiup *nd pamphyltc.
(f) EtSbü nrElcota qnthsridlrm uüh

percp$r*lr.
(Sl 8r-Eteæ unelæte entåerl{¡¡q.
(h) îhlrty h¡o ¡rucleatc aathclldfu ¡d

BeraprÞslr.



5?6,

3å8. 8.

Þr

I,

F.

(fl t neturr ei*[ rnpüy aatborldll ït tÈ
p*!îõpbyttlr' r.. r.r ... I hl'f

(t) EÈn¡rI.@ of antbsrfdl@.

@
trl *s sogot¡åan vttb pa*eÉbfssr r,ltb tna

æ8SË¿e1 lFaLLt... rrr .*r II'OO

(bl å¡therldfa end patepbysütr. X trl,t

Q.,,{Fgqprr",

{r} ån oogonlunt rW,ng ttpa rrellr
Qûlf,.'. ... rö. ,t.. ,r!¡t X l0g

{Þ} &¡pty Êotptrfiãü *hwtng srocbl,te I 10Ð

(c) So*onl.u and parat.,htt18... X l$t
(ül *ur&reætbèil.dlüß.*. . xlnto

&,, n#rJtfrnrnt¡-
(aì å n¡trr¡r oof;Gtlw... .+* X \tt
{b} &!a Hsfe¡te oogo*rltu. r 'r ' f btþ

(al F€ü! lrtstæts oegülü..r X t+tB

{Ë} Btahü æclætc ægpnlæ'}rltb & þ*sroil.

lb¿paü pü¡,!ryBlrn *bwln6 &.8

osgmlal *alfs 6D1g. *. . r¡ X bS
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PI,AliB XVTT

Flgs. å. L,S. to the apex of tb6 axls rbwlng
epÍcal Ce11.. . ... ., r . i¡. X LAO

B. 1.8. at the apãx of th¿ axts shsrlag
Aplcal Gê11,r. ù¡. ... ri. X 1AO

C. T.$. perp€ndLcî¡lat to the axls shoytng
tf,tguG8r.. .. ... ... .Õ. N LOO

D. &,S. ts the apêx of the roeeptael.e
ibðrr&rg apleaL GÊ11..r.. r.e X le0

B, l.S. at tlhe apÊr of the foeeptaele
rhoylng aplcal G€,11.."., .r, X l2g

F. L,B. ofthe recaptaele ehoulng
tlggue8... ,. ... r.. ..r I 1gO

(1. f,S. of tbe toeeptaclo chmring
tlgguegr.. r. .¡. ... .ìr. X IOO

E. LS. sf tbe basal part of tho e:ir sbovlng
Ëertttoder! and. cort€nr.., .,. X IOO

r. L-s- or ths bessl part of tbe axts shov!.ng
nadh¡llary cêlls arrd ¡rypbarr r . X LOO

J. 1.8+ of the stalk of I raceptaele shovfng
tÍËgllêt... e. r.. f.. .., X lû0

tr. l.g. of a reeeptaele sho¡rlng Ëlesuee and

rsproêrretlçe olgtBEr. . .. c.. X IO0
L. and ll. Sbwi¡e antheltdla ed

pafaph¡y*Af .. ..r ,,.rl .c, X afO



.& ãT .ti
.fTff

t1lür srt1 tÍçrmqc rq¡sqgæ r¡E$ür f .Â

.ü¡@ æ*Tilr *€Tf .S

'æ¡måæ ¡ttrTaa¡r irnod .¡
'r¡nntoo r4ürTw Êrf¡, 'g Ig¡ t

.mgnotoo ]tËIrün¡q¡ 'â
6¡ I *'n?S3t¡r ¡ç 1ædÞTçrr€ "â * â

ffA X r*t +¡' t¡ü '*'ETPT¡'[BÐ
Ër SrB r¡:IgËrrsl pdql*Tr¡æE .t

g;g f ..1,) rt* *+.*g1gl*dfgmç ql

¡p Tfg¡ ¡q* B6 tnqile¡err? n1ÞTücrtgsf .t.dlt

*l8f
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flgo, A.

B.

g,

D.

B"

P.

e.

E,

J.

K.

&.

ffi*oFAFEå P.r¡ÊÍTåoFI.ufr .

FT,å,TE XffÏI

L.$. p€rp€ndlcuLar to the apex of tbe
axts shorlng apleal GBll*".. X 1É0

f,8. at tbe apo¡( of the axls showing

gplcal cell..* r'r ,.r .. X. 1e0

1,S. of tbe bssal part of tbe ¡xÍt
¡hgslng tsêrlstodetür a. r .. X tO0

Í.S. of, tbo þ¿¡al part of the arl I
shfiriag esrtsr anü nedulLå.. X 100

üdullery eells sbôrlng lanallac enð

plt connectlens.

Eadnll.ary eell.s shsnlng hyphes X 100

I,g. of tha reeeptacle shsslng

tl,igt¡8s... r.. .¡r ... .r f 120

thsslng elueterød a¡¡thorldla X t+f5

å petute oogonl,w, Fbotrf,ng fuo ïallt
GäLlrrt r.. r.. .o. ,... X ftlf
ån egg. il.. .r. ..r ..r. X þf.5

å tventy før¡r day oLê enbryo shoirång

epleal balrs ard rblsotðs... X ¡gO
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5!O.

Pl,ge. À.

fffflFEBrr ÅGÂFpËil.

PLÂTE XTI

.:: i.ï:.:' ::'::: .:ii'ä*

.:: i.ï:.:':: "i:':::i ":ï.'B.

0.
D.

Er

F,

6.

E.

I.

.I.

X and

!{.

n.

L.S.
eslL

l.Sr
ce.l,l
T"S. sf an a*lg
I".S, of, s¡r ar{ g

Srphae.

tisstrea.
ttssues

shffrlng
shorlng

x
and

x

6z

aaa aaa aat aat aaa 62
Dlsûr¡1lar1r eells aborlng pl.t connectlons,
eytoplasnLc conneetlons and lanellec

x a6s

ÞeveLo¡ment of hyphee,. ..r rrr X 62

T.$. of yü¡ng vorruclfo¡n læf shovlng
tlssues .. r . .. .. . .. r . .. X, 62

1.S, of u¿hrre y€trruclforn Leaf shorlng
üirrugg rr. r.. ..r rr. ...r X, 62
L.Ê1, of young verrÌrelforu Leaf shfirlng
tl,gs'trgs ... ... rr. ... ..r X 6?,

Ë.8. tf a nah¡re 
"ot!!,r¡clfotu 

lgaf
ghorlng tlggueg.. ..o ... t.. f 62
L. Cortlcal Eell sbmrlng eytopLes¡nlc and

lateral eonng,Êtloni*. r o, i ... X 26A

1.S. of a flllfo¡u leaf shælng

tl¡8ugg.rr .rt . r.. ']' ... X æ69

ån¿atmogíng $¡ph&ã.,. r .. .. . X 260
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Flgs" Â.

qsrnmH¡, å6åRpËr1.

PX,.AfE g

Ð*elopuncnt of ¡nthsrÍ.åt¡ X 3S0

{r} Tæng anthartdl¡¡ü.
(b) lïo a&it slrteæ melsatssrthsrldlf,
(a) Fens nuclaate antherfdf,m,
(d) 8lsht aueleaÈc antherldlu.
(e) slxtecn nucleete anther!.d,1un.

(f) tïrlrty tro nucloatc anthe¡rldlu
(g) Slrty føtrr uqcloato antlrerid,lu
ånthsrldl¡ æ þrenehod h¡lra. X 3O0

Sllptr para¡ihy*ea X 300

Ðcvelopent of oog0a18.. ' r.. X lOO

(a) å young oogonlm, 
,

(þ) hro nucl.eatc oogonnun,

(c) Four nuclæts oogonluu,

(d) Elght naelcatc oogonlu.
(e) Istero-qptreal extmslon of oogunl¡l

Egntentg.

(f,¡ ân tüåture ô8G,

tS) å mâaro oogæùnrsbmrfng ttro rral"L¡

€üþ... ... . r. . r. X 389

B.
ta
trr

D.



512,

Pl¡a. E. Conceptaelc contatnlüg antborldls aaô

øOgFül&... rr. .r. rr. '.. X lgg
F. å artur3 oSg,r. ... ¡.. .r. X Læ

O - X. Sevet'opent of æbryo. .. i. X 1?O

G. Firat ttrnsvsrso dlvlrlo¡ shorlng polarl.ty.

S. 9eltl,eaL dlvtgLæt la thc upper ssgËsnt

and 2 nuclrt r"lt'-*æ sßgnent.

f. lransver¡e dlvl¡lon ln tbe lgnor segnent

fomtng rblzold lnitlal.
f. Ionglt¡rdi.nal' dlvlslon fn Elddlã sega&tr

[. Ëarry-aellcdl æbtyo rlth 2 rhl¡of.d call¡"
Ë. Ân æÞ¡yo rrltb L rhl¡oids and ruellago

UËÞlgao.

t. ån enb4¡o rst tb I rl¡f sol.ðs a¡å aucllagtnour

t6Eb¡ì¡n3.

I, ln abtyo nitb rhâsolðs and apl.cal halrs.
I. I lygott... ... ... rrr ".. I1@
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733.

Flgs, å,

B.

6r

Þ.

g.

F.

S.

H.

X.

Jr

eEq.g,PKråLW FIFrçålm*"
FI,åTE ffi

L'$. of sa anis ¡t trhe ¿pûr øhortng

eÞ1üal €611.* D .t. ..r X e60

l.S. at ühe apex of an axle $bsyilrg

eplce¡. Gê11... r,. .tr X äsO

3.8. 6f, an axts shorttrg t!.ssus¡

x6e
I¡.ü. of an ¿¡1¡ rlÐrfng ül,asuec I 6e

1.8. of an erts sbrlns Esrl.stodrm
g$d eorÈ€!iE,.. . r. ... . X 260

&.S" of r fLlLforn leaf ohoulng al,ierl
gtll"" .r. ... .rr .. X e60

Í.9. ¡t ths ¡pæ øf a fLllfo¡n lÇef,

thtrlnf aFfeelcåif,l,.¡. 3, Xz6o
f,$. of a flltfo¡m Leaf, pssfng ttrrcrgh
eptÊåI' reglon, rhotrf.rigüLsgues X 62

?,S* p.sstag ttrrurgh f"hs ¡nldå16 prt
of ¿ flllftl¡n lrogf " .. . r. \. 62

Ê*S. of roüu"Lta¡y eÊ.ll ln ü¡s apfÊsl
reg¿ørt shs¡rlng crytoplertslc

Cffiûgtf,ffÊ8. ¡r, r.. . ]rG , I 960

l.$. atthe Êp€x of, a reoeptreLs ahorrtag

Êptsrl Gd,lf... ..r ... . X g60

N.



5t{.

Ftge. &. &'S. of I reeeptacl¡ at thc apc shtr-
lug aplEal ee11... rù$ ..ç X 62,

t - T. Dæelopment of, conceptaclas X 360

f . Gæeeptcclc lnltlal*.
F. Flrst dlvls1Ea of eoneeptrcle lnltlal foraLn;

tffignc eell a¡d bes¡l celL.

P. F!.rrt dl.vf.slon of hssl eall.
S, B snú It. Further dlçtslons of þasaL eell.
S. lransver¡; Eeet!.Ê[ passlng through Ëoogg*

eeill.
l. lnnrveree ssetlon pesetng tÈþt8þ beae1

eelle,
B. L,tning esllr of the co'nooptaele and uÌ¡i-

¡erl¡te h*Lr.

l, Îran¡e¡¡r ¡eetføn of aa æpty eoneepteelr

¡bsrlng llnlng eeIt"s.

lf *Y" OGgmLsldcvolapuent... ..,X 6â

T. 1"S. of e reoaptaolc shwlag oogmlal
lnltisl and lts f,lrst dlvlelon ad
tLgsuel.

I. Ë,8, of a ræeptaele rÞnrlng tt esueo ard

fær-aucl.tstc @gonLu,

i. 1.S, of a reeepüaeto sbortat embrdded

ooggûr1@î
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,t5.

Flg, å,

B.
tllþr

!-

Þ.

g.

F.
ÃtI.r

E.

X.

J-
,d¡

8,.

g.

Ë.

cffgrPlrfiLIütr{, rfBIçA1'lF.

rutrE rÍrx

toneept*,elo gbordng antherldlr anü

p8fgFüygeÍlr¡. .¡¡. ... ..' X 90

Brancbeð antbe¡tdlal bair.,. X 3O0

ln?åerldta þo¡ne dlrsctly on tho rs31

0f aeonc€ptacle. .r. t,. IpO
X. ffitndtcil oogontr shorlng

û'Uglel"¡". .rù !r. Õrr ... X I5
ån ert¡udeü eogonlun,

a.*rucleate oogurlttil.

fosr nuc$caÈe oogmlnn.

Slghü, nÉeleat€ regonXua.

$erø snpermery naclel at the perlphery

of tba oøgonlun.

Å æturs ôgg.

t. Ðeret olr¡ent of æÞ{o... X g,
.û rygoüt.
Ffrst tran$rersâ iagFantatlsn ôf a !,ygoül¡r

Sccd çert.l.eel segnsntatlon rsll ln tbt
[plar sagÞ6nt.

hLril tran¡serse ssgÞentatlon r¡all fornlng

rhLsolô f.nlttel.
Fourtb ?srtt dat segÞ€nüatlon of tha atårth

€cll affi longt tqåtnal dlvtslon ofÊbleotd

lnitlal. I

Hr



Sg X *ür ¡, ¡ ¡** '*.**¡f¡{OEBgq
ts¡rcrp cårqre A{n ff¡nos errq¡,

g6 f ... rr+ r.. *.' r*l¡tÏ.gtl

I¡sTde rtt¡ß eÁ.rqþ p1o s.{tp trca*€¡g

OB I ttr ¡*.' ... .o. ..tÍT¡tl

Iue¡ds pr¡€ 8pT6 Nüe w enu¡qulra raû¡ry.

*teÏIens qsË eftqm pïs $ÍËp æt*l[
S6 X "rp¡ûrTrl¡ Epåss rnTå s.C¡qq

lÅ l ,.r rr+ .1' ... ,üÞlo¡Iw

æJ rtîTå eÍ¡qæ p1o trsetr r¡¡0

56 I "0. !t
p1e-spt¡ d¡ur,f¡d *nsJ 3ry;oqg

tå

"A
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a?
t

*g

't * d ?3*II
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,,7.

Pi.ga, *.

B.

C'

E.

E'

F.
g.

n

I.
d.

K.

L.

FLå18 IXIIT.

1.8. at the apax of an axls shorlng apteal

G.&1,1... .r. .r. ... .rr ... X 9A

tr,.$. FerãX.ld. to fLaü $u.rfaoe of an axts

et Èbc apex shoù¡fng eplêal. cÊ11.. X gO

L.S. psrprndleular to the flat sürf,ace 6f
an axls at tbe epsr sborlng apl€al

f . $. tûrpsndldrlat to the ft at cu"f,ace ahoìrt ng

tisgug¡ .!r r.. r.Õ ..r r.. X 9O

I..S* prallel üo tbe fI¿t sürface of en

4xts øhouf.ng !¡er1stodotrn cs¡.].s.. X 380

I'lerlrüoðtta eel'l sþotrtng dlvlslon X 38O

Sortlcal selllr sborisg LasalLae and rïollen
latereL uelJ.gr.û. ... ... ..r X 38O

Gortteal ceÏlr shtrrlng lnuellage an

Itg{}llatlonc r.r .r. ô.. rr. X 388

HsalulXaïtr cÊll ÊM.ng plt eounseü1ong.

L.Êl' porgondlcuL¡r to tåe flat suffeeo of
a saglEsüt choylng tlgguGt,. .¡r. X 9ë

Sr¡ùae"

Soneoptaelc shwLng osgonLs andt

gntberlê|,Ê... rr c.Õ *rÕ "rr X 90



9S¡
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F. 835t.r. r.l ¡* ,¡. .*t ,r. . X $t
tr '- 3. SæeJ[opt sf ætbcñ{ft . X t$O

I. &lfferçt rtegar of antha;fdtt æ ¡ hl!,r.
Í" (¡l ht¡rs¡rtb f,rga tb* ItJltrg eell of

I Gürcaptacle.

(Þl Bivtslæ sf the æt¡rsr*lü frm
ætùctiüiu to Èrrrl GcUL.

(ol Tøng ¡atkrlûLa*
fål h qalrntc attårrtd:tr.
(cl I nEr¡ anth¡11ôiu.

8. lntherfûlrl hrlr¡.
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figs. l"

B.

s.

ãSr¡

D.

B.

F.

HsB{oËt$â, rryffiüRlFoIrl¿t

gf¡lts nxr.
1.S. at the apex of an axlr sbfirtng aplest

C€tl..r *.,. ... .*r ... .r. X fpr,
L"$. p€rpoildtctrlrt to tho f,lat surfaec

eC anfarfr sho\rtng apleal cell¡. X gl
1.S. of tbe basal part of, atr axls sþfflng
tl¡srrgg.. r. .rr ... .úr .rr X 95

L*S. oftthe h*tol pa¡t of an exír shæLng

tÍrsue¡ and pLt eonnectlonr .. r I gl
T.S. of a scgnent shost¡g tf.ssues and

cr¡fptosüoût'tt..*. r+. ir. ... X 9l
U\elferlsfoðsrn and cort{rr ofnbasal. parto of,

ar¡ arls rhotff.ng plt eøtnectloür X S5
l{erlstsdorn ad eort€rß of I segnent ne&r

tltG 8pâ:Í,... ..r ... .rr I 9,
&.Sn porpsndlffilat to tlbe f.[at &rf,aeo

of a ycruag rsgprnt shonlng pit
€0nlt€etlûtl8c.rrr ... r r. r. . I Wl
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Ft6s. å * G. üevalopent of, conceptaGlor." X tæ
å. Goneeptacle lnltf.a:..
B. FlrsË ðivlston of tba inltlel formlng

a tongUe oell' and a b*aal

CQIL.I. ... .r. rrr ..r r

O. Flret dfyL¡X,on of tbCI hsal Eell
Ðt Ã ad F. &rther dlvtglon" oftåraf

tLe
celk and^tongue eelll.

e. Eapty eonceptaelc wlth csnünt bafrs.
E. Çoneaptseles ghtrÍng ægonla¡ anther-

ldt¿ a!ô e€ûtrel b¡trs .., , X g0

f * l. Þæelopnæt of oogonlr ... . X 38O

I. Oogonlal t"nttta"l.
J. Flrgt ûlvtslon of oogonir¡p l¡ltlel.
t. Â young oogonlrn.

h. F¡ra æelæte oogonlum and perapbSrrer.

t, I natara oogcnLm sborlng tro sll¡
oDI,f.

L ln ogg.

F - t. Ðæer.Lopent of antJrorl.dåå.. . . X 380
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PI,åTE XGTT

Flga- å- Ls* psrpædlcular to thc flat surfaoe

of an axls ohcrlng apleal eell. X }OO

B. l.S. at übo ep€x of an axi¡ abwlag
apleaL çe11.r. .rù .rr r.. X 3ûû

O. L.S, parpoudler¡lar to tåe flaü surfaçe
of, e you¡tg sognent &firfng tlssua¡ X ?,

D. 1.8. of a cognont shotrLng eentra.L

balr¡ antberldla end oogcnf¡r X f5
S. Tl,8* of ühe pettola of a sêg¡Eaü ehrtag

dff,ferent tl¡sueg,, f.ö ¡.¡ I ?l
F, ã.S* of, the potlole of, s sngaent *horlng

tts$rcr ad ¡ft conuætlor¡tr. I ?,
6 * 3. Dwatopont of coneeptaelss f 3Êg

$. 0oneeptecle Lultlsl.
S. F!.rst dXvl¡1oa of, the f¡ltlal *wlng

a üongua aell a# a Þsi&l cê11..

¡, Flrst dlvlsf.o¡ of tþo ba¡et esll and

ülvlstons of tongue eell¡,
J and Ë. S¡rtbo¡ dl.vlslon¡ of basal eeLX, end

tougne cell foaulng I'lnlng qf the Gotr-

ccpteEle arril hal.r lespectlvely.
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L.S. of, a segnent shovlng @pty aonoept-

eclot rlth sent¡al hal!s... .rr X T,
Ccærerptaeles showlng central balre snd

antJ¡erlðlf*.. ù'o ... .r .,, X 75

åntberld1,8..r ..r r.. .. rr. f 3OO

(e) ÂnüÌ¡orldla on bmneheð hafr.
(b) Llberatlon Ðf anther!.dÍun.

(e) epty antherldlrm.

À naürre oögpntun sbsslng two walls
Otllf.rr roô ..+ r.r r.r ..r X 3OO

Z. Þevalo¡rnent of 6nbtlþ.r r.. X gO

.f, r¡rgote.

Flrst Èrangyeree dlvlsion of r rygote

&ro-aeLlcû æbryo ¡rltb 2 mclct ln upper

togtßgnt.

Êeeond veltf.eal $ôgnentâtlon Ln ühe upper

segnsat of ths enbryo.

ftXrlû ûlvlsloa of thc enb¡yo 1n tbo lsser
t€gnenÈs forulng rhlsolð lnltlaL,
llro rruelel 1n ühe ralôûL€ segn€nt of tå.a

€nÞtyo.

lerti.eal dlvlslon ln tbe n1ddlo sognsnt ad
rhL¡oid. lnltlel oqtne æbryo.
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m¡m srrr

flgs. å. L.9. prrp€nålcu.traE to tþ tlåt fl¡tfaet
of an axf.E ohouþe apleal cell.* I A60

S. 1.8, etthe apox of aa ax!.s sharlag

aplca$ Gqln'.. 'r!l .e. .f f, r X 2éO

S, 1,8. ûf a asgnsnt showÍng ttssue¡ X â60

Ð. T.S" of, a $6gpont shoutng nerlsüoelgrm

aAd go¡têf..' ..' r*r r.. . N 2ó0

E. lr$* of e sÊgËffit af¡orLag nedul[^* trtth

1fi8.81,J.4... .rr rr .'.. 'e . r I ä6û

F. I'.8. prryædicaler to tbç flet surfase oû

* ymngEGgBetrt shotlng tfesur' * X 62,

û. Sd¡il.l'gsbsnl,nßþ1ù43..,.rr . Í 62

fi. €orti.cal G6LL¡ of, t&e ctLpe shtnÉn¡

l¡nsllatlsn¡ ad, b¡¡ùae.. rrr . X ?60

I. Usrlstodcsa cslt ç of the stf.pe X 6g

Í - B. Dryelopnent €'f concaptrctr ea X e68

E. Flrsü dlvl¡lou of ühs lnttlat fsml-llg a

ür¡ng¡re cell anð a ù4e81 eell.
å. Ftrçt dlvlsloa of fåe bnËâf cêil. esd

tonguc eall,
f sd F. Further dlvislmr çf hsal çell't aaå

tsngp* 0€11.
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fl'g* P.
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L.8" of, a oæn€nt sþotlfng cane€ptaele sltb
*ntberldÍa aüd oogoltiS.. r r. r X 6?,,

Bonceptacls ¡horríng anttrerXâ!.Â and eentrat
hå1tr8... 3.. .*, 0r Í ,. r X 6â.

Ðe¡çslepent of antherldLe *lr X S0
(a) ån ørtg"outh fræ l1ulng eal'l of, tbg

coneeptasle.

(Þ) lranaverge dfvllrtoü sf the outgrurth
(e) lormg ¿ntberidl,rn.
(d) $*o and slxty four nucLeete antherldta

rtth €6pty onssr

(e) Four mcleatc sntherld,t*.
(f) ElgÈt mglcate aatherldlun.
(g) 8lrtaæ aueLeaüs anthôrld!.r¡¡¡,
(hl Íhlrty trro mcleaüe antbe¡f.dl&.
tX) aþd (J) Ertn¡slon of spem¡ ad

¿ntþerf.dla.

Develo¡nent of, oggsnia,. .. .., ... X ?6t
(a) ûÐgpüfal llrttlal"
(b) fænsvers.o dlvtslon of oogønlaL tnlüial

fornlng nppsr oogonlta and louer brsal
oet.l*

(a) fhm melaats aogonlum.

(ð) Fwr n¿ele*te oogontun.

(sl å nature oogonlum and antherldlua Only tro
oogonlal valls shoulr.
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Ffgs. Â.

B.

6tl¡r¡

D.

8.

F.

G.

E.

I.

ð.

PLårg xrur

Ëetaphnss plats 1n polar vlsr ln t"hs psra-
physts of tvFtonþF,l]_r4p nrrr!.eaüun.". X ?lA
Sefaphase plete in polar vLs ln tJr-e aplaal
csll of Cvgþophflfufit, par#.eåtBF.. ¡. ü XIOûO

Setaphase plste tn polar vl.sy
gonlw of Svptoahpf¡ pçpf llfsfgts...I tOO

Hetaphasa pl¿te ln pðlrr çlar ln the aÞteål
eeLL of åfgtophs¡:q mffUlll.{oq$fr.,.. nOO0

Setepluse platc ln poler vlsy Ln ü¡e apleal
c€1L of ÇfFlopþora .n¡¡lveç¡tÅSsF,. . ..XlgO
HeÈaphese plate ln polar viw in tba para,-

pþycts of Cv.ttgqhorr eyÅf$¡e. . . .. .X ?5O

Anephaco fn tbe antherfdlun of Çfrs?onhoFg
gÊphalornl.tåoq... .rù o.. ..r ..X hOS

tsefaphese f.n polar vietr ln the antherlCÍun
of $ysggqoFa seshqloqq;!ühss,r . . ., X lltO

Hu,clqrt shorlng cb¡onocsntres in tho HsTi$*
üod,ern cell of, the embryo of, SvEtophore

Srþfßfef.paûq.". ... Ì.. .r. .r. X1OOO

Hetaphace plaÈo ln polar yl.æ in tba merio-
todem aelt. of the æÞryo of Ê,

çq aTctpetF".. .,r ... r.r ... X G6l
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sfgs- E. tletaphaee pl,ate ln slde vlffi in tbe nerlr-
tsdc¡w cel-l of the eæbryo of Ç. gnÞ{*r,ernnt¿

x 665
L. Àn*phase stage ln the ¡torlstodsnn eal,l. of the

æþryo of fo,, subfarglna,tF.*. r., . N, 66f.

X. ñuEleq's ln ths rhlzoLd eell of tt¡e wbryo ef
4,. SrhfÊr,atnqta shoslng ahræscentrc I 5Bf

X. fobphase platr ln polar vier ln tb nar1s-
toda¡n eell of ths enbryo of C* rstqT*+ X 86t

S. Auaphaer l.u tha nerlgtodem eeX.l. sf the

æbryo of, ff¡-¡ñt*&tÈ. . . r. ü r. . . .I 86CI

P end B. lletapb*so plates f¡ side vlsr ln tbo

Þody ceLl of tbo enbrtrro of C. ,qqtoFfiñ X 1@g

E, tetaphaee plata ln poler vfæ l¡ tbE üêttr-
todgrrn eetl of thc embrgo of fi¡_¡re¡!¡ X ?U

8, åsrüüâse fa Èlra body eell of the nbr'¡ro of
Ç*-rçtoFtûtr*. .r. ..r .r. ..r ..X71,1

f. tolophaso la tha neristodrra Èsll of tåo

cnbryo af û¡_.ISþIbr. . .. . ... ,. . I lûOO

$. F*slæs of th rhlcotd ecil.l of €n, le_ ?l$a,

chtrlu¡ EbrmûG€mtFE .r ..r r.. .,I 8gû

T. tcüapbasf Þtato tn üho rtrf.soLð coLL of
ff..T,qÈptt¿r., .rr .., ..r ..r X XIOO
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