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SUMMARY

A detailed taxonomÍc study of the gentrs ftùaei'a (Ricciaceae:

Marchantiales) in South Australia has been nade'

l{ithin the genus two subgenera a?e necognised' Twelve

species betonging to the subgenus Ríeeía and two confirmed species

belongíng to the srrbgenue Riceiella. are recogniaed ln south

Aust:ralia. An additional Seven speCies of t¡¡¡certain taxonomy

belonging to the subgenus Riaaì'eLla have been for¡nd'

Twelveofthespeciesfor¡ndhavenotpneviouslybeennecorded

in South Ausfir'alia.

A bnief resl¡tr}e of the taxonomic histony of the genus has been

included.

Anoutllneofthecharactensusedinthisstudyofthe

taxonomy of the genus is given'

AkeytothespecíesofRiceí.aínsouthAustralíahasbeen

constnueted and taxonomic descníptions of the speel'es íncluded'

specfinens collected in south Austnalia have, where possible, beefi

conpared to t¡rpe specimens and to specímens collected ín other

Australian States.

Scanningelectnonmícnographsofthesporesofthetwelve

species belonging to the snbgenus Riccia and two confí¡rmed specíes

belonging to the subgenus RiocieLla have been íncl.uded.

ErnptrasishasbeenplacedonsPonenorpholoryinanattemptto

clanify the taxonomy of the species ar¡d to evaLuate spore

monphologr as a ta:<onomic feairrre ln the study of the genus Riecia'
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A negatlve correlation between nean spore dla¡neten and mean

a¡¡nrral naínfall at collection localitles was fot¡fid fon South

Australían specimens of Riccia ctgetallina. A posítlve correl-

atÍon between these two panameters was found fon South Australl'an

specimens of Rieeùa nignelTa,

0r¡ the basis of both thallus and spo:re nonpholory two

species pnoposed by Na-Thalang (1969) are neduced to s¡monyny of

Rlcoia oriníta TayI. 0n the basis of spone monphoJ.ogy Rieci'a

cnaßea Steph. f.s proposed as a synonJrm of Ríeeiø ileeettiooZø Steph.
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ON

Thís is to certÍfy tt¡at the material contalneô Ln

thie thesie is tt¡e wonk of tlre author except whene

otherwiEe aclcnowledged and tras not been accepted fon

the awa¡rd of any othe¡r degree or diplona'

t?
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CHAPTER ONE

TNTRODUCTION.

ftre genrs ni.ecla (Marchantiates: Rlcclaceae) is wlde-

epr.ead ln both troptcal and tem¡renate neglons of the worldr occt¡Py-

íng habitats nanging fuom vùrtually aquatle condltlone (r¡¡ernbens

of the n. flufltÆ1ß gltoup) to thoee recelvlng only tntermitte¡t

ralnfall amwrtlng to 15crn on lesg Per annum. A total of nore

than 200 speciee of Ríneid have been ôescrlbed from most countries

of the world and lt is tlkely that wlth fi¡nther dEtalled taxonomLc

studLee margr of these taxa wlll be necognfzed ae conspecffíc.

ftre gernm wae flnst descrlbed by Mlchett (1729) ln l¡is

nNova Planta:rr¡¡ Genera .....tr. t{lchetl accrrrately Portnayed ar¡d

named a numbenr of thallose hepatlc genenar lnctrrdlng Tægìoniat

Anthoaerce, B|'asia, I'tmularia, Spløetwøpoet ¡l!æohØltíø and

Rioeia. Liruraeus $7g7) ln the ffust edÍtfon of 'rGer¡era Planta¡¡¡nrl

accepted Mlchelirs ínterpnetatlon of Rlaeía andt llke hiurr

attenpted to describe the structural features of the repnoductl've

ongans in terme of the flowerirrg plants, an lnterpretation wt¡tctl

persleted r¡rtil the neeearches of Hofi¡el'ster (1851).

Ttre two t]¡pes of thallr¡s const!\¡qtion found ln the genus

ní.oeia wene flnet llluetrated by Schrnidet (1762), although the

elgnlFicance of tt¡ie dif,ference was not reall'sed at that tlme.

In the subgenus *ioaìa, the rrgper Pant of thè t¡allus ls colposed

of com¡lactJy amanged fllanents of celle separated by nalrow

vertl.cal aín s¡races. In the subgenus Rípeí.el'La the rpper part
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of the thalù:s is eorposed of polyhednal aln chuùene bor¡nded

by plates each of a single eell in ttrLckness. Subgenenic rank was

ascnlbed to these two types of tharlus constn¡ctíon later
(Stephanl 1898).

Although B:raur (821) flnst sepæated Riocia lnto two

genepa, Rí.ceia and Rioeielîa,, hie crasslfÍcatlon was not based on

thaLlus construction but nathen on the positÍon of the capsule and

the presence or abgence of a *styJ,err, whlch rnay be lnterpneted as

tho old æchegonial neck. Howevetr, LÍndenbeng (1936) Ín hfe
rfMonographíe den Riceien'r considered that the genus Rieeí.elta Bnaun

dld. not lrenit genenic rar¡k.

Nees (1838) in his studies on the Eunopean Hepaticae defined

foun sectíons of the genus *ieala based pnirnanily on the con-

structlon of the upper rayens of the thallus ar¡d the dilrection of

llbsration of the spores in ¡reration to the sunface of the thallus.

It¡nee sectLons fts¡longodestr r 'Ricciellart, and ttHerniser&a, rt@ê

defíned as rrFnons cavennosarÒ...rt v¡trLlst the nenaLnfng sectlon
rrlLchenoidesrt was def lned as trF¡tgng solLda. . . . . . ft.

Stephani (fggA) in the rrspecies Hepatleanumr grouped the

Erecl.es of Rí.ceia lnto two sectl.one, the finst, Rioeia, containlng

those specles in nhlch the photos¡mthetlc tissue vraÉ¡ cdrposed of

fflanents of cells se¡ranated by narrow verticar al.n chambens,

$tbilst ln the second, Rí'eaiell,a, wene incruded those specíes wlth

a charbe¡red thallus and the photosynthetlc region courposed of,

large al¡r chambers Beparated by plates of photoelmthetíc celrE and

usuall¡r openlng to the sr¡¡face by a none on ress werr defined al¡

Iþre. rn the forrren sectLon, stephanl Lncluded Bo speefee whllst

Ín the ratte¡r section were 45 speciee. The section Rbsia was
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ft¡¡.ther eubdlvlded fnto I groups and the oectloa Rl¿cí'ella i¡to

5 gnoups. TÌ¡e deflnitlon of these emallen r¡níts $as based lægely

on morphologlcal featr¡res such as thallus Ìtldth, shape of the

thatlus apex, nattpe of the do,¡rsal channel, and fe¿tr¡¡reS of the

thallus nangín, whlch exhiblt a degnee of plastlcity unden dlffe¡rent

env$ronmental condltlons. Since these monphologlcal features havê

been used as prrfnaly distingulshing featrr¡reE of the grouPs and also

as a mêans fo¡" identiflcation of índividual speclee there exl'sts a

need fon a thonough neLnvestigation of, all specles. As a result it

ts llkely that nany of the specles noet reggrded as distinct tnay be

conspeeific.

Recent studles on the taxor¡ony of Rí.ecí.A species, euch as

thoee of Boulay (190t+), Schlffner (1909), llacVica¡r (1926), P¡ye

and Cla¡rk (fggZ), and Augler (1966), have :refenned to the subgenus

Evyteola fíret groposed by tlndberg (18?9). Boulay (190a) sr¡b-

dlvided Rieoùa lnto ttree aubgenera, kieoiooæptte, Riociell.at a¡ð,

E\n"bsía. f{hilst Lindberg (1879) had lncluded ln &æboín borh

types of thallus eonst¡ructlon, Bou1ay neferyed to EVrieeí'ø only

those specLes having ccmPact thalli wlth rnnrow vertÍcal ain

spaces. Schlffnen (1909) dfvided Rioeí.a lnto EUrioala an¡d

Riesí,el.la, íncluding in the latter only the specl.ee R, fLuö'toæ,

MacVlca¡r (1926) Lncluded in hiE strbgenus ø/r*íesía, only those

species wíth cllÍa ar¡d in the subgernrs Rì.ceiella alÌ thoae sPecfett

lacki¡¡g cilla. Frye and Ctark (1937) dtvíðed Rl,ocía lnto two

sectíons E1?ùoda a¡d RieoieLln tth.lLst Augien (1966) enected for.r

serlee in Eurioeía and one ít ftioeieLla,
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In thiE study the genus Ríocia has been subdlvlded lnto

two subgenera Riecía anô Riceí,e|'|'a' wlthort firthen cubdívisíon.

Ttre subgenus Riecía is taken to Lncluda aII those specl'es, cíllate

and non cilíate, having the photosynthetic tissue composed of

filanents of cells sepalpated by narnow vertical ain chanbens. The

subgenus Riccí.etla ís taken to include atl those specf.es in whlch

the upper pant of the thallus includes polyhedral ain cha¡nbers botrnded

by single ceIl thickness pJ-atee of photosynthetlc tissue, the air

charnbers usually opening to the gurface through a well <teflned alr

Pore.

ttnttl necentJ.y (Na-Thalang 1969) the genus *teeia had uot

been systernatically studied in Austnalía. Taylor: (18a6) had

descnibecl I new Species fuom coLlections made by W..f. Dnumlond ln

t{estert¡ Australía and caÌÉíngton ancl Peerson (1887) had necorded

3 species, ineludirg 2 new species, collected by T. llhítelegge in

New South lfales. Baltey (1888), in his Etudies of the Queensland

Flor¡a, ?eccrded only 2 specíes for that State. Stephani (1898 -

1924) neconded a total of 23 species fon Auslrralla, gtith an

additional 5 unpublíshed species in his lettens to Levier. Rodway

(1916) ín hÍs studies on the Bryolory of Tasrnanla inc"luded only

g species of Riaeí.a, Sclnrsten (tgOO) consídered that ntheee

species all need careñrl rnevÍsÍonrr.

Na-Thalang (rgos) in an ftnportant nevisÍon of the genus

Riceía Ín Austnalia neconded a total of 33 species with I varietieBt

lncludirrg 8 new species and 4 ne!Í vanieties. He¡l study I'ncluded

a conpanison of the Austnalian plants vtith many Type specimens and

othen colÌectLong from nonthe¡rn henrispheone He¡rbaria. No pnevious
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studies had lncluded such a ccmpanisort. Ag furthen iweetigat-

lons are nade the dlstnlbutlon of the species ¡till becore betten

knovm andl it Íe likely that additional species will be rlecog¡¡Lzed.

thls stu_dy of the genus nioeia in south Auetrall.a was

unclertaken ln o,rden to elrrcldate the specíes ¡lnesent and theln

dlstnibution in thÍs State, to clanlfy theirr tar<onoq¡, and to

determlne the posslÞIe extent of variatlon ln thallus rnorpholory

due to envLnorrnenta1 factors. Twenty one speeies a¡Ãe now recorded

fon the State, L2 of which had not Previously been neconded fttom

South AueüralÍa. As a:result of the pnesent studies it is like1y

that two of Na-lhala¡¡gts new specLes will be neduced to slmonlm:f

with .R. et'ití.ta Tayl.



6

CHAPTER T!{0.

MATERIALS ANÐ

Field Collections.

Collections have been made over a wide anea of South Auetralla,

ctríefly dunlng the rnonths of .Iune to Sêpternben wl¡en most species

¡reach sponangial natunity. Ttre maJority of collections have been

made duníng August. Rosettes or Patches of pl"ants were nenoved

fiom the g¡,ound with approxirnately Snm to lorr depth of soll attached.

AII specínena were given a he¡rbanium nunber, packeted for drylng

and stonage, or maLntained Ín a fnesh Etate for late¡l laboratony

er<amfu¡atlon. Notes on habitat, soiJ. WPe, featr¡nee of the tivfng

plant, assocl.atíons, and othe¡r relevant details vrere recorded at the

time of collectíon.

Most identiflcatíons were canrled out in the field with the

aid of a 10x hand lens. Specl.es dÍfficult to Ldentify with certaínty

Ín the field, such ae F. arczal'sü, R. mactosPoq,t and many epecLes

of the sr:bgenus Riceietla' gtere examlned ín the labonatory vtlth

the aid of a eteneo dissecting micnoscope.

Herbarium colleetl.onE,

Exlstl.ng herbæirr¡r collectíons of a nu¡nben of species were

examined. !{hene posslble, penmanent sllde mounts of spones have

been made.

Henbanium abbneviations used Ín the text ane those of

LanJouw and Stafleu (tg0t+)r Fifth EdLtion.
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Soo:ne norDholoqv.
H

Perrnanent pr€Panations of spores ltell€ nad€ Þy nor¡nting

spores fucm a slngle caPsule in Hoyerrs solution (Andenson 1954)'

Tt¡ese were ex¿rmined and the dlaneter of 66 spones (an anbitrarlly

convenient numbe¡r of statistfcal size) ?tere measu¡Ped. In addition'

wÍng width and the nunben of aneolae across the dianetên were meas-

uned, Ìthere applicable.

S elect¡ron mLcnoscopÍcal studies of spore

Dnied rnatrre spo¡es !{ere nounted on ah¡míniu¡¡ studs using

Davis GRIPIT-65 AII Prrrpose Glue aB an adhesLve. Mounted spones were

coated with goJ-ct and examined using a Siemens ETECH Autoscan

scanning electnon microscope at 20Kv.

Photography.

selected fnesh specimens of each species werre photographed

using a Leitz Repnovit copylng apParalilg with fnon 1-3 supplenentatly

extension rings fon most of the maæophotognaphic Ìþ?k. Supplernent-

ary bilateral oblique lighting at a distance of appnoxlrnately 12cm

frorn the specimens was used. Ilfond FP4 filrn (ASA 125) was use'il

fon all black and whlte photognaphy and l(odaclt¡rone II Pnofesslonal

T¡rye A film (ASA 40) fon all coloun photognaPty. Spore pnepanations

fon scarinlng eleclrron nl'cn'oscoPl¡ wsne photographed usÍng l(odak

Plus x Pan flln (AsA 125).



I

CHAPTER THREE

THALLUS AND SPORE MORPHOLOGY.

The taxonomlc cha¡ractere used ln this etudy fo¡ definlng

the species of Riocía are based on featr¡nes of thallus and spone

monphology. ÌlhÍlst thallus featr.lreE exhiblt aone plasticlty ln

nesponse to different envinonmental- Lnfluences, such as valriation

in light intensity, on abundance of ¡noietlre, spore monphology

¡remains nelatívely constant and therefone provides the most nelíable

known taxoncrnÍc oriterion. Spore morghology is of pantlculan value

when dealing with dnied specÍrnens, such as herbarfi.¡m materlal' in

whlch the thallus has beccme mo:re or less distozted. In such cir-

cumstances Bpore monphology constitutes the only taxondìic featune

known to be nelÍable.

Featu:res whfch have been used in thís study fon the descnip-

tÍon and ídentífícatíon of speciea alle outlined below:

Thallus ¡nonpholog¡.

Habtt:

A nrniber of speclee coruronly form either complete or

lncomplete nosettes. Tt¡ese rosettes may, Ln some lnstancesr be

distfnguishable onLy in the eanly stages of thallus developnentt

the plantg later becoming scattened on formíng gneganíous patchea.

Many species of the subgents RieeiA aPPea¡r to be Perennlal'

whÍIst those of the subgenus Ri.ociella aPPear to be annual.

2:seb!w'
The tballus may be composed of tmbnranched lobes onr Dore

conunonly, may be fircate, blfi¡rcate, t¡ifr::rcate, or nultifi.meate

when mature.
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!k!!v-vcser!-:Ups:
Tt¡allus shape, although :rathen vaniableo differe between

species. The shape of the thallus segment ranges from obcuneate

to obcuneate-oblong, obovate-oblongo nannowJ-y on b:roadly oblong to

buroadly on nannowly linear (Figune 3.1).

Length and bneadth of the thallus vary consíderably under

diffenlng envi¡:orunental conditíons. Abeyvlicknama (tg+S) found that

the thallus of Riceia eriepaktLa wae longen and namower under

conditions of hlgher moisture. Field obse¡rvations on se-venal specÍes

for¡nd ín South Austtralia (-R. asptella" R. eozoeæpa, R, ûpLæ)

indlcate that thallus length may incnease eonsidenably unden hÍgher

moísture levels whilst thene is only slight inqrease ín thallus

width. P1ants of some species (.R. Límbata, R. eryetall'ina'

R, eaoe?Ì@ea), va:ry considenably ín ttr:llus dimensions even unden

slmilar fietd conditions as sometí¡nes seen ín specirnens g:rowing

withÍn a few metens of each othen. It ís thus evident that thallus

dünensions have nestrlcted taxonomic use ín the genus Rieeb.

Æ ss ss! - sl - pls !g:w* e! lz fr : vs,
The photosynthetic tl.seue Ls located mainly Ín the uPPer

neglon of the thallus. Eeparation of the two subgenena of Rieeia

is based on anrangement of the photosynthetic tíssue. In the

srrbgenus Rùeeía, the photosynthetlc tLssue is annanged in vertical

flla¡ents of cells, each fílament termínated by a hyalíne

epiderrnal cell and sepa:rated from adjacent filaments by narrow

ventical afn chanbens (Figune 3.2). fn the subgew¿s RieeieL1¿'

the photoslmthetic tíssue is amanged in a neticulate netwonk of

plates, each a slngle cell in thlckness, forming polyheðal ain



FIGURE V.1

Thallus segment shape

â. Obcuneate

b. Obcuneate-oblong

c. Obovate-oblong

d.. Narrowly oblong

ô Broad.ly oblong

f. línear
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FIGURE 
'.?

Amangement of photosynühetlc tiseue
in the subgenus RICCIA.

FTGURE 
' 

"V

Arrangenent of phoùoeynthetic tissue
in the eubgenus RICCIELIA.
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cha¡ùers whfch are ndrnally roofed over wlth photosynthetic epider-

¡na1 cells and open to the e:ctesior by rneanS of a well defined afu

pone (FigUne 3.3). Tþe eells sr:¡rroundÍng the aLn po¡e æe the

only achlonophylloue epldermal- celle.

llwen etnfaee of the tfuilhud:
-å: ---------------

In the past sevenal featunes of the upper. s¡nface of the thallue

have been used tarconcrnically. The :retlculate pattern (Ftgune 3.4)

of the eplderrnis of the subgenus Rí.ecia nesults fiom the vertfcal

arnangement of the photosynthetíc fÍIaments and na¡¡now ain chanbers'

whllst in the subgenus Ríneielta the outtine of the afur chanbefs

ls visíble on the uPper su:rface (Figrrne 3.5).

Ttre donsal groove on channel may be used fon the chafacter-

lsation of species, particulanly ln the subgenus Rioeí.a,. The

shape of the donsal gnoove Ín croes section and the degnee of

vaniatíon ln its ehape alorìg the thaltus has been applied ln

pneviotrs taxonOmie treatrnents. HoWever, in some cages the shape

of the channel in cnoss sectlon has led to sone eonfuslon in

lclentÍfleatÍon of epeciea (see unden discussion of .R. otitita'

Chapte¡r 6). The following fonms apPeall to be tlietLnct:

(a) Narnow and deep at apex only, elsewhene b:road and flat

e.g. R. d,Bp?el'ta, Fígure 3.6.

(b) Na¡now thnoughout

ê.g. F. ao?oocvPd Figtre 3.7.

(c) Nannow at apex, beeoming shallowen and flattened

e.g. R. nægíndta Figure 3.8.

(d) Broad thnoughout

e.g..R. otgatallina Figr¡ne 3.9.



FïGURE V.+

Regularly reticulate pattern of cells
on the upper surface of the subgenus
RTCCIÀ.

FÏGURE V.'

Pattern of air chambers and. air pores
on the upper surface of the subgenus
RICCIELIA"





ltrötiRE t.6

Riccia asprella - thallus with dorsal
channel nertrovr and deep at apert only,
elsewhere broacl and. flat. llhalluE
Lpex rounded..

FIGURE V "7

Riccla sorocarpa - thallus vqith d.orsal
channel narrow throughout. thallus
apox more or less acute. 

,





FIGURE V.B

Rics¡.ia narginata - thallue with d.orsal
channeL namow at apex beconing
shal]-ower and. flatter toward.s base.
Thallus apex obfuse or round.ed..

FIGURT 
'.9

Ríccia crvstaLlina - thallus wiüh
d.orsal channel broad. throughout.
ThaLlus apex truncate.
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%glLw-twLr-Ø-g*'
Tt¡e thall-r¡s ma:rgin Ín cnoss section rnay be acute, (e.9.

R. sorccøpa)n obtuse (e.g. .R. bí.fitroa)r or rounded (e.g.

R. arinitù Flgune 3.10.

The thaltus apex may be norrnded on obtuse (e.g. Fig. 3.11,

F. tlnbatal, more on less acute (e.g. Fig. 3.7 R. eorce¿npa), o¡r

trr¡ncate (e.g. FÍg. 3.9 F. ¿l'ystalliw.).

?ùLlsi
llre thalli of a numben of specles of Rieeüa have mangínal

cilia. The cilia may be l-ong and slenden (8. eriní.ta\, shont

a¡¡d stout (R. aspnel\a), or short and slender^ (.R. o oaaleíí\.

Sone species, such as .R. crinita, bear: nunenous cítia along the

length of the thaLlus margin, at the thaltus aPex' and usr¡ally ln

gr€ups on the thatlus manking the positions of capsuJ-es. In other

specles, such as F. asprcLla and fr. enozaleií, the distnlbution of

cilia is usually:restnicted to the negion of the thallue apex

although some cilia rÞy ocour along the thallus margin.

The r¡r¡rnbe¡r of cilia and their ler¡gth Ehow consÍde¡uble

vanl.ation $ríthin a epecLes (see discussion of the specles F. orinitat

F. aspnella,, and .R. arozaleií in ChaPter Five and Chapter six).

8æ*!e-Pesllkr:
In most speeies of Rí'eeía, the capsule containing the spones

lies deeply embedded in the thallus. In seveml specl.es of tbe

subgenue RiacieTîn G. &pleæ, R. truLtifi'dù tne matune caPsules

buþe out fnqn the lowen sr.¡nface of the thallus.



FÏGURE 7.1O

Cross-sections of the thallus showing:

â. [hallus nargins acute

b" Thallus nargins obtuse

c. [hal]-us margins round.ed-
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FIGURE 7.11

Riccia limbata - Thall-us with d.orsal
channel- narrow at the apex becoming
broad- and flat toward.s the base and.

v¡ith the thallus apex round.ed. or
obtuse.
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In scDc sDecfee of the zubgenus nfoeí.a the mâü¡rc aa¡rsules

becone easiry expoaed by rtrptune of the tisaues orren the eapeule

(e.g. R. ni,gtelh, R. qtùútdr. In moet othen species of the

subgenus, and of the subgenus ftieciell,a, the Capsules remaln

deeply e¡nbedded ín the thaLlus, becøring etçosed by decay of the

thallus tissue.

Ttre swellíng of, the capsule due to en}æg4ent of the develop-

ing sponeÉ¡ may alte¡r the shape of the donsal channel and thís featu¡re

has occasionalty Led to some confusíon of specfes (see discussion

of F. cñ,nì,ta in ChaPter Six).

Spone Mo¡rphology.

Intw&rction:

l{any eanly descnÍgtions of species of Rloeín did not include

descrlptions or illustratÍons of the spones. Howeverr due to

dÍsto:rtlon of the thalLus on drylng ' sPore no:rphology provLdes one

of the most useful taxonomic featunes Öf, henbarh¡¡¡ specimens. A

detaited exauínation of spore norphology ha3 been undertaken ûrring

the cou¡.se of this study.

fus#-fizet
s¡rone size has been used as a means of sepanatlr¡g closely

related species. Detailed obse¡gvatlons on sPore morphology of a

nunben of species Í¡ade duníng the cor:nse of this study have shot¡n

that spone size ls varíab1e and should not be used alone as a means

of specíes sepanation. Spo:re dlaneter measunements wene nade

usir¡g the maxírm¡ur cllameten of the sPone (Figune 3'12)'



FTGIJRE V.12

Proximal surface of the spore of
Riccia cTystallina ind.icating the
spore d.iameter and. wíng wid.th
parameterg.
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Søore elzæe:
-L¡¡¡¡ji¡¡S¡

Spones ane noflnally fonned Ín tet¡rado oæ g¡roupa of forr from

thín ualJ.ed spone rnothe:r eells. In ssne instances the indivldual

spores of each tetrad nemain unlted more or less fÍroIy and ane

separated only at matuníty or on neÌease fnom the capsule. Khan

(1.955) descnlbed a new species fnom India, R. perryeoníi, in wtrich

the spones nemain pernanently united in tetrads. Sevoral specLes, such

as F. maßrcspora and. F. albida, have more or less globulan apores,

the spo:res pnesumably separ^atíng frour the tet:rads quite earnly ín

develogment. Most species have tníarrgulan-globulan spories each wlth

a rather: nor¡nded dístal face and a more on less pnominent trinadiate

:ridge sepa:ratíng the flattened pnoxlmal faces (Fígr¡re 3.13).

*gre.-sg"þ-s,

I'l'¡e color¡r of the spore may be taken a6 €rn indication of

the stage of naturíty reached although coloun is of Little use

taxonomically. Most spones are mone or less därk brown, sonetimes

opaque, at natunity.

tu*e-eshpWls,,
Ttre sculptuning of the exospone (on exine) ls the most ilnpontant

slngle feattre of spone nonphology. This outen laye:r of the spore

wall rris often or.namented erlth processes, neticulately b¡anched and

anastomosing nldges, etc., by whieh it can be possible to identlfy

the fanily on gernra of the spcrre, sometimes even the species on

smaller taxonomic unit. The va:rÍed appeanance of the exLne and its

neslstance to decay and to vanious sirong chemicals ane the most

irnpontant p:renequisites of moderrr palynolog¡rfr. (bdtrnan 1969).



FTGURE 
'.1V

Proximal surface of the spore of
Ri-ccia cavernosa ind.icat ing the
prominent trirad-iate rid.ge which
separates three flattened. proximal
faces.
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One species, Rieaia ahbida, has smooth su¡¡,faced eporee uulike

those known fon any other specl.es. the variore tyPes of sculp-

turing found in specl.es at Rì.eqi4 are illustrated under the

descnlptíons of the species.

Iese-sLH.,

Many species have spores which show a distinct manginal

wing (Figr¡ne 3.í3), althor¡gh others, such as fr. ma,oþapow, have

no wing. Iling width has been shor¡n to var]¡ withln a given species.

The margÍn of the wing may be suroothr uneven' on fíne\f cnenate on

dentate. The natr¡¡re of the wlng nargin may also be vaniable and

has led to sorne tanonomíc confi¡sLon (see discussion of R. otinifn

ln Chapter 6). Thus chanactenietics of the wl.ng have only linited

taxono¡¡lic use.
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CIÎAPTER FOUR.

5ET-I9 -gBEgIEg -9E - BIq9Iå- I N- gggTg.êggTBê.LIA .

Intnoductl.on.

Thís key to the species of Ricoia hae been constfl.rcted fuon

obser¡¡atíons on speclmens collected in South Austnalla and con-

sequent\r nefe¡rs only to species found withín the study anea of

South Australia. The key rnay be of Iünited r¡se lf tested on

specimens collected outside the study êrreÉt.

The eection concerni¡rg the eubgenus Riæle|'|.a nernal.ns ín-

conplete owing to uncertaínty of the taxonomic status of several

specl.es. Two specíes, fi. nuLtl'fida Steph., and R. ibqlæ Lonbeer,

are distinct fnom all other species of the subgernrs found in

South AuEtnalia ín havíng a veny narllow' stnap-Ilke thallus.

B.ctgetallltu L. e¡nend Raddí and R. oØ)e?nosa Hofftr. emend Raddi

are readÍIy dtstinguished fiom the remaining specíes of the subgenus

on the basis of thallus molpholory and habit and on sPore Íþf?hology.

The nernaining species, F. Eportgiosa Steph. , R. pquZoeø Steph. t

fi. o?agea Stegh. , R. mu.Ecioola Steph. , and, f. ileeettboZu Ste¡rh.,

aÌI need careful nevision and ít is in the separation of these

specles that epone monphology wfll beco¡ne important. ft is ltkely

that scme of these specfes are cons¡Pecific.
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KEY TO THE SPECIES OT RICCIA

Upper. part of thal.lus with courpactly arranged tf.caues

forming nannow ventical aln chambers; without specl'allsed

ain pones; epidermal cells hyaline. Photosynthetic tl'eeues

of donsal part of thallus composed of nænow vertical
fila¡nents..o......,............... SUB¡GIB{US: RfCCIA. ..... 2.

tÞper par4 of thaltus with loosely arnnanged photosynthetic

tissues forrning polyhednal on large ai:r chanbens with

specialised aùr Pores; egide¡rnal cells, except those anound

ain pones, contaíning chtonoplasts.SUæENUS: RICCIELLA. . . 13.

2. Thallus nonmally wfth manginal and / on aplcal
cítia¡ eitÍa 300 - 2000¡rrn long.................r..¡.. 3.

2. ftratlus norrnally wíthout manginal cil'ía. .. .. .. .. . r .. . 5.

Ct1ia cnowded alorg thal-lus nangin, normally longer than

1000¡rm, cr¡nved ove:r thallus when dry¡ channel nartow

thnor:ghout in inrnatune Plants, becoming b:road vtith mature

capsules bulging on upper surface of thallus; thallus
sometimes beaning cÍIia oven capzules ..... ... ... R. cfLnÍta

Cllla, if cnowded, nonmally less than 100Q¡mi cilia
nonr¡ally at apex, sometimes alor¡g margin of thallus;
channel narrow thnoughoutr or narrow at ape4 eleewhene

bnoad¡ nature capsules not butgir¡g on uPPen sunface¡

thaILUS nevef With CÍlia OVe¡r CaPSUleS. ................ o. . 4.

4. Thallus with nr¡r¡erous shont (tese than 5001¡m)r stout

cilía at apex, sometitnes wíth narginal cilla¡ thalLus

margíns nounded, swollen¡ channel narrolr and closed

at apex, elsgwhe¡re broad. o o.... r...... '...R. agprella

Thallus with longer' (more than 500¡tm) cílla at aPex'

usualfJ¡ with marginal cllia¡ thallus ural'gins noundedt

3.

â

4.

channel narßow thnoughout . .... .. .. ...... . .R. CtlOZalSíl



5.

5

t7.

SCaIeS $flÞlg Of pigmentêd.........r..r,Ò.!............oD. 6.

SCalgS lÐfalLne.. .. .......... .. ¡. . t. . t. .. .... t .." t " t t " " 8'

6 Plants lange. 5-15rmr lor¡8, 2.5-5un bnoad; scales

reacÌ¡lfig beyond thallus manginr Plants formi¡lg

rosetteg, often scattened or Ln gneganl'ous patches.

lhaILf¡S ffOt nUSty COIOUngd.................o........ 7,

6. Plar¡te ¡¡rall, 3-6run long, 1-2lffn broad; scaler¡ reachir¡g

only to thallus mangÍn. Plants forTnir¡g rosettes.

Thallus rusty coloured towards baee, at least over

caPauLes. .. o. .... ... ....... ...... .. ..... &-Jiggllg

7, üatr¡ne plants in nosettes o¡t scattered. $torae winged

R. lir¡bata

7, Matune plants usually in greganious patches. S¡rones not

wÍnged........... ' . a a . a a a a r a . a a . . . a. a o a a a . a a. . Ra ÍEtcrosÞora

8. Scales gmallr p:lesent only rrrden aPex.... ... ........ 9.

Sca1es lange, pnesent along mÊmgins of thallus... ¡.. 10.8.

9. Plants white, son¡etlnes tir¡ged with gpeeni spones smootht

caPsules deeply embedded ín thaIlus...¡....... R. albida.

9. Plar¡ts greenr spores ôrna¡Dented; capsules becoming exposeil

by decay of older thallus tís9ue8.............

10. Plants dank green' upPen sunface shlning.

R. bifurca.

R.

tL.

tt.

10. Plants yellowlsh green on glaucous greenr uPper

sunface not shinln$........................"".."' 11'

Plants yellowlsh green on pale greenr uPPen surfaee

fineLy netíCUlatê. . ¡ . . . . . . . r . . . . . . r . . . . o .. . . . . R. SOnOCafpa

Plafrts glaucous gneen¡ upPer sunface coansely netLculatet

mofe Of leSS gfanULaf. . . .. . . . . . . . . . . . . .. . . . .. . .. . . . .. . . . .. t2,

t2. Thallus nargin rounded and svrollen at aPex' elser'rhene

act¡te; channel rrarrov¡ and cl.oseil at apex, elsewhere

bnoad and flat¡ rnanginat scales P?ominent at aPex.

Plante srnaIl, 3-5mm long, !,5-2.5nrm bnoad. R. ronida.

t2. ThaIIus rnargins acute thnoughout; channel narnrow at
apex, beconlng bnoaden and flatten towa¡rds base of
thallus. Plar¡ts la:rgen, 5-10rlrln lor¡9, 3-5mn bnoad.

R.
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13.

13.

15.

15.

Note:

Thallue lor¡g and stnap-lfke, l-âtnr broad¡ e4¡sr¡Ies, if
pnesent, bulging on Lowe¡l surface of thallus.."r"""" 14'

ThaIIuE not sbap-Iike, broaden than 1-2rm¡ capsules not

bUlging On IOWeff SrfnfaCe Of thaIIUS. .. .... . r........... . . 15.

14. Air. char¡ben a?eas conspicuous on uPPer su¡rface of

thalIUS.. .. ... . ' . .. .. .. .. '. .... R. multifida

14. Al:r chamber alleae inconspLcuous on UPper eturface of

thallus' occasÍonally consPLcuous I'n older Parts of
. R. dr¡Dlex.

Plar¡ts pale gneen, upper surface gfanUlar, not ¡nanked out

wíth distinct ain charnber areas¡ spores wlth a finely
dentate wLng, distal face negularly aFeolate, eorr¡ens of

aneolae :raised ínto tall paplltae; pnoxiúal facee slnl'lant

wíth a aistlnct, nal3lìovr, trlnadiate rídge. R. crystallfna

Plants for.rning conpact :rosettes, thallus always tlnged wlth

ned on purple, at least at apex, often along thallus margLns

and on upper su¡rface. Spones wÍth a finely crenate wl'ng,

dlstal face with anastomosir¡g ¡rldges r:adiating fnon cenüet

sometimes fonming a:leolae towands ¡nargin of spone¡

pnoxirnal faces wlth short Lnregular ridges, wlth a distínct

tninadiate nidge.......................... R. eaVennOÊa

five addltional specÍes of the subgenus Rí.ceiellat

R. gporrg¿ooq StsPh. , R. pqul.oea gteph. ¡ F. amsea Steph',

R. muesinaZø Steph. , and. 8. d.esæþieoZø Steph., have also

been reconded in south Austnalia. these specl.es are ûot

cleanly dísttr¡gutshe¿l and atl need carefr¡I nevision.
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CHAPTER FIVE

TêTgNgET

SUBGENUS: RICCIA

t Rieoia arinita Tayl.

Taylon, T. 1846: 415.

Stepharri, F. 1898¡ 9.

Holotype: Swan Ríver, I{estenn Auetnalla.

ColI: ll.J. Dnr¡s¡l¡ondo 1843. BM 42.

Isotype: MEI, 19788.

Gametophyte monoicous, in nosetteg, or in greganious Patct¡es

(Fígr.rre 5.1). Thallus 3-6nrn long, 1-2nrn bnoad. Uppen

su:rface finely retLculate' green to tight gneen, often ehiníng.

Char¡nel narror{ thnoughout ln Ímmatune plants, in natrue

plants becoming broad with swetling of capsules (Flgu¡1e 5.2).

B¡ranches fi¡ncate to bífi:ncate. Thallus segnent obovate-

oblong to oblong, apex nor¡nded to truncate. Mangin of

thallus tumid at apex, becoming flattened elsewhene. Numenous

long cílÍa bopne on latenal-ventnal mangins of thallus; cilia

cnowded, incurved, 500-2000Um long. Scales small' punplet

o¡'"\yaline becoming tinged with purple, not extending beyond

thatlus nangln. Capsules bulging on upPer surface when

matune¡, thallus tissue often bearing citia over caPsules, thege

cilía easily detached. Spones ??.5-t37.5ym in dianeten, dank

b:rown, becoming opaque at ûEturÍty; wing 3.75-7.5ym widet

with a smooth to uneven on finely crenate rnangin; distal

face negularly :retículate, forming 6-13 aneolae ac¡ross the

diameten¡ proxirnal facee simílan to dístal face, with a faint

to more on less dístinct tnlnadiate nidge (Figure 5.3).
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Distribution:

South Australia (fígure 5.4): ffilpena Por¡¡rd¡ Píêhi Richi

Pass, near Pont Augusta; Tassie Creek, Corrutna Stn.,

Inon l(nob¡ Rockwaten Hill, Conalblngie Stn., and Yardea'

Gawlen Ranges; Gibnaltan Rocks, 80Km north of Tancoola¡ nearr

Cooben Pedy.

New South Wales; Nonthenn Temítory; llestenn Australia.

Specimens Elamlned:

South Austnalia: Seppelt 0270, 0399, OLt72, 0490r 0481'

2410, 29!7, 297.3, 2914,2928, 2943, 2944, 2946, 2948,

29r+9, 3019, 3053, 3054,3055, 3060, 306¡+, 3065, 3066'

306?, 3068, 3069, 3070, 3071, 9072, 3073, 3074, 3075,

30?6, 3146, 3166, 3169,3181, gLg2, 3193, 3213, 3215,

3216, 3231, 3272, 3215,3294' 3347' 3480 (ex 8.G. Iay

810). f,.0. llillians 4458; T.R.N. Lothian 2834 (in AD).

l{estern AustnalÍa: Holotype BM 42; fsotype MEL 19788'

MEL 19786, WL 19787.

Northenn Terrltory: Seppelt 3495 (ex P.K. I¿tz 4092);

3496 (ex P.K. Latz 4093); 3542 (ex D. Nelson 2305); 3541

(ex D. Nelson 2308).

New South lfales: O. Na-Thalang 36.

R. ateolntø Na-Tha1ang (pnoposed) :

HoloBrpe: Pnospect Resenvoin, New South tlales.

Colt: O. Na-Thalang 1967. Na Thalang 236r in NSI{.

Isot¡pei Na-Thala¡¡g 236, in SYD. Na-Thala¡rg 236' in SYD.
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B. Lorqí,eí,.L¿^ata Na-Thalang (pnoposed) :

HolotlDe: Paln VaIIey, Ncrrthenn Te:¡rÍto!5/.

Coll: O. Na-Thalang 1966. Na-Thatar¡g 1OOA' in NSW.

IsotJrpe: Na-Thalar¡g 1004' in SYD.

Na-Thalang 1004, in SYD.

Discussion.

Taylon (1846) gave only a short descniptÍon of the oniginal

specímen based on featur.es of thallus rnonpholory which have sínce

been shown to va:ny under the influence of d.iffenent environmental

conditions. Taylon sepa:rateô 8. cyf,nì,ta from "R. oiliata Bisch.,

on the basis of ci.Iia length and pigmented thallus mangíns Ín the

fo¡men species. He gave no deecniption of SPores and nelied on

variable rnorphologicaÌ featrrnes to d.elinit the two specíes. It is

thus possible that R. crinita may be conspecific with R. eitìatg.

Na-Thalang (fgog) pnoposed two new long-ciliate species,

¿1. Longí,eilì,ata anid R, aneo'lnta, However, an examination of the

holotype, isotype ar¡d othen specirnens of these species indicates

that these proposed new species €rne sJmonymous with R. ctinitø

(see Chapten 6).

Ricaia trichocæpa Howe, a fu:rthen long-cíliate species,

closely r.esembles R. crùniüø ln both thallus and apore monphology.

A specirnen of R. trichooatpc frorn Uganda, Afnica (e lettZ) was

exa¡nined. Although the t5rpe specírnen of thÍs species has not

been aeen, ít Ís Iikely that n. crinita and fr. trichooatpa wiII

prove to be conspeciflc.

Rieeia crí.níta is the only long-ciliate specíes of the genus

for¡nd in Souttr Auetnalia.



FIGURE 5.1

Riccia crinita TaJI" growing in
association with Riccia linrbata Bisch.
and. various moss species.

Scale in mm.





F]GURE 5.2

Transverse sections of the thallus of
Riccia crinita.

a'. 0"1 mrn from thallus apex

b. 2.O mm fron thall-us apex
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FTGURE 5 "V

Scanning el-ectron micrographs of the
spores of Riccia crinita"

&o Distal face

b. Proximal face





FIGURE 5.4

DistrÍbution of colÌection localities
of Riccia crinita in South Australia.

Rainfall isohyets give annual rainfall
in cm,
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22,

Rieeí,a asptelta Carn et Peans.

Cannington B. and Pea:rson, Ìil.H. 198?: 1059.

Stephani, F. 1898: 8.

Holotype: Double Bay, New South lfales.

Col.l: T. llhitelêgger 1885. NSI¡ H 94.

IsotJæe: NS$ H 98.

Garnetophyte monoicous, in nosettes on scattereô patches

(Figune 5.5). Thallus 5-10(15)mm long, 1-3.Snm bnoad. Uppen

sunface fineJ-y netÍculate, glaucous green to pale gneen.

Channel narroÞ¡ at apexr elsev¡here bnoad and f1at. Bnanches

ñ¡ncate to bifi¡¡rcate, mone or less divengent. Thallus segnent

obovate-oblong to bnoadly oblong, aPex llounded to truncate.

MangÍn of thallus obtuse on ror¡nded, fonming a broad elevated

edge along thallus, beaning numerous shont, stout cília 300-500Un

Long (Fig. 5.6). Scales tryal-ine, present only under aPex.

Mature capsules slightly pnotnuding;, cilia lacking over

eapsules. Spores 85.0-142.5Um in dianeten, dar:k bnown; wíng

5.0-10.0Ìtm wide, wLth a smooth to uneven on fÍnely dentate

mar:gin; ôistal face reticulate, fonning (6)8-13(15) a¡eolae

acrcgs the diameten; pnoximal faces similan, with less distinct

areolae; wlth a more on less dÍstinct tniradíate nÍdge (fig. 5.?).

Distníbutlon:

South Austnal.ia (fig. 5.8): Ì{ilpena Pound¡ Comaun Fonest'

south-east of Na¡racoorte.

New South lfal,es.
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Specl¡nens Exanined;

South AuetralÍa: Seppel,t 0400,

2526, 2538, 2544, 2915,2916,

303r+, 3095 , 3036, 3155

New South l{al,es: Holot5pe:

Coll: T. V{hiteleqget 1885.

Double Bay, New South l{ales.

NSW H 94. Na-Thalang 200, 310.

0403,

29t9,

0487,

2929,

2t+80,

2932,

248t,

3033,

Discussion

The species has p:revÍously been lcr¡own only fnom New South llales

(Na-Thalar¡g, 1969).

Riceia aspvel'la, differs fnon other cÍIiate species for¡nd in

South Austna1ia in having shont stout cíIla at the apex and

occasionally along the thallue margin. The nounded and wollen

nrangins at the apex ftrther delÍ¡nit this specíes vegetatlvely frnont

othen South Aust¡ralian cíliate specíes.

Ríaeùa beyriehiaru Hampe and .R. ealifonúca Aust. closely

resenble R. asptel,La ín thallus and spore monphologl. Specimens of

R. beyriehima (G 13118, 13119, 13120, t3t2l, LgL22, 13123) fnour

North Anenica and F. calí'fornica (Holotype - G 16099; 16100) also

f:rqn North Amenica, were examlned. In the specímens e:<a¡rined the

spores of R. aallformi.ca range between 47.5 a¡¡d 57.5Wn Ín dLarneten

vrith 8-10 ar:eolae ac)loss tbe díameten, the bordens of the areolae

are naÍror.¡ and the corners raised for:ming papillae. Ttre pnoxfinal

faces of the spores a¡e less dÍstinctly aneolate. Slrnllarly'

the spones of 8. beyrichí'ana nange between 95.0 and 117'5Ur¡ ln

dl.ameter with 6-7 aneolae across the diameter, and the borders of

the aneolae are raised at the conners fonnlng papltlae. the pnox-

funal faces of the spores of F. beyrí.ehí'ana ane frregulanly



2t+.

roughened and non-areolate. The sPqnes of .R. @pflelln, æ'e

largen (85.0-1tl2.5prn in dÍameten), have a greaten nr¡nber of

a:reolae across the díameter (6)8-14(15) , the bozders of the

aneolae are thicken and not naÍsed into papíIlae at the corners.

Funthen, the proximal faces ane Aneolate, Riccia aapreLla ls

thus distinct fuorn R" beytichiøta and fi. æ|.iforwi,oq iî sPore

norphologr.



FTGURE 5 "5

Rlccia asprella Carr. et Pears. in
association v¡ith various moss species.

Scale in mm.





FTGURE 5.6

lransverse sections of the thallus of
Riqcia gspreDa.

a. 0"5 nm from thall-us qpex

b. 1.J mm from thall-us apex

er 2.5 mm from thall-us apex
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FTGURE 
'.7

Scanning electron micrographs of the
spores of Fi.ccia asprella.

â. Distal face

b. Proximal face





ÎIGTIRE 5.8

Dietribution of collection localities
of Riccia asprella in South Australia-

Rainfall isohyets give annual rainfall
in cm.
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25.

Riecì.a arozaleü Levien.

Levier, E. 19022 73.

MacVlcan, S.M. 1926: 16.

ArneII, S. 1963: t7-t8.

Hololy?e: Mont Ca¡roux, bo:rd des petites soullc€s, 400m.

Coll: A. Cnoza1s, 1902. FI.

Garnetophyte monoicous, forning complete or incornpJ.ete

rosettes' occasf-onalJ.y in gnega:rÍous patches (Fig' 5'9)'

Thallus 4-10¡r¡n long, 1-2¡r¡n bnoad. uppen Sr¡nface finely

neticulate, Iight gneen, so¡netfunes pignented along thallus

mangín. Channel narno¡¡ thnougltout, deep at aPex becoming

shallower towands base of thallus. Branches bifi¡rcate to

trifiFcate, sometimes ovenlapPing, Thallus segrnent oblong to

obcuneate, apex nounded. Mangin obtuse or rounded (Ftg. 5.10).

CÍIia short, slenden' 200-500¡m long, borrte at apex or

along nargins of thaltus, often 6parse. scales smal}, hyaline'

present only beneath apex. capsules not pnotntrding¡ thallus

tissues over capsules not bearÍng cllia. Spones 65.0-105.01¡m

in dlarneten, dark bnown¡ wing 2.5-5.0t¡rn wide, wlth a snooth

to uneven rnargin; distal face negulanly areolate, forTning

g-13 ar"eolae acnoss the diameten, cor'ners of a'reolae nalsed

up¡ pnoximal faces sl¡níIa¡¡ to distal face, with a narno[fr more

on less distÍnct tri:radiate nidge (Fig. 5.11)'

Digtnibution:

south Aust¡alla (rig. 5.12): Seppeltsfleld, aPProxr 50Km nonth

east of Adelaide¡ Highbury, 11l(rne east nonth east of Adelaide¡

llaite Anbonetum, urrbrnae; HÍndmansh valley Falls' near victon
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Hanbou¡r; 13Km ea6t of Tailenr Bend; Ancl¡ibalô t{akin Resc¡Ptte'

Keith;, Mt. Monster:, 9l(m south of Kelth; Chrlstrras Rocks'

25Km south of Keith; Rules Swamp, 25Km south east of

Naracoonte; Conau¡n Fonest, south east of Nanacoonte'

New South !{ales:

Examinecl

South Austnalia: SePPeS-t 2+14'

2463, 2l+65, 2466' 2482r 2500r

2547, 2566, 2567, 2581, 2583'

2689, 2691., 27l.7, 2729, 3537'

New South tlales: R.C. CaroLin 541U'

Eunope: G 13135' 13136' 13137'

Diseussion.

2415,

2527 ,

258t+,

3540.

2416,

2539,

2s87,

2418,

2541,

2589,

2421,

25r+5,

2592,

Na-Thalang(1969)necorrdedE.crozaheiionlyfromNewSouth

lfales. The geograpbical rrange of this specLes has now been

extended to South Austna].ia'

Riceùa ctozaleíi nesenbles closely R. biffæcø Hoffin' in

appear€rnce. Many speclmens found in south Auet]ralía and ídentified

as B. orcsausí.í, have only spansely distributed cllia at the apex

o:ralongthethallusrnargin.lhisfeatrrneísalsorreportedin
g. biftncaf .eubineywis Heeg. (llacvlca¡r 1926 and Arnell, 1956)'

lhesponesofspecímenscollectedínSouthAustnall-aand

ídentified as R. crczalaü and R. bifinoa are sírnflar' In additon'

rnany sp€cimens of both species have a pigrcented thatlus rnargÍn'

The simila:nity of these two specíes makes ldentiflcation dlffioult'

The south Australian and New south ltales specimens which havE

beenexaminedagneev¡ellbothinthal]'usandeponemæphologywith

specimens identifíed as R. cwzaleü fnom European localities' AI-

though it has not been possible to obtain the lyPe specinen fon

companison, it seems certaÍn that ttrÍs species occurs ln South Auet:Ilalla'



FTGURE 5 "9

Riccia crozalsii Levier

Scale in mm.





I'IGURE 5,1O

Transverse sections of the thallus of
Riccia crozalsii"

â. O.l nn from thallus apex

b. ?.5 mm from thallus apex
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FrcuRE ,.11

Scanning electron micrographs of the
spores of Riccia grozal-sii.

â. Distal- face

b. Proximal- face





FIGURE 5.12

DistrÍbution of collection locaLities
of Riccia crozalsii in South Australia.

Rainfall isohyets give annual rainfall
in cIIr o
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27.

Ríeeia tigreLla Dc,

De CandolJ.e, 1815: 193.

Stephani, F. 1898t 26.

MacVican, S.M. t926¡' 24-25.

Fnye, T.C., and CJ-ark' L. tgg7-472 2l-22,

Svnonvms:

R, nrininn L, 1753: 1139. Stephani' F. 1898: 26.

R. miní¡tw Radtli. 1818: 353. Stephani' P. 18g8z 26.

R. aggregqta tJnden';t. 1894: 275. Elrye, T.C. and Clark' L.

1937-4? z 21.'22.

R, peateot| Steph. 1898: 335. Íþye, T.C. and Clarkr L.

t937-472 2t-22.

R. po"o84 TayI. 1846: 416. Na-Ttralang, 0. 1969: 94-96.

HoIoRDe: G ?

GarnetOphyte monoicous, for'rî1ng nosettes or Part rosettes

(fig. 5.13). Thallus 5-1ârur J'ong, t.5-2.5n¡rn bnoad. UPPer

su¡rface finety ¡reticulate, dank green, shíning, beconing nusty

Colorred towands base, at least over caPsules. Channel narnow

and deep at apex, becoming shallowen towands base. Bnanches

fi¡ncate to tnifurcate, sligtrtly divengent. Thaltus segBent

oblong or" obcuneate-oblong, aPex rounded. Margín of thallus

acute, ascending (fig. 5.1t+). Scales small, purple, neaching

only to margin of thallus. Capsules langer'occupying width

of thallus, becoming exPosed by decay of tha}}us tissue oven

capsule. Spones 6?.5-92.5Um in diameten, dank bnown to opaque;

wing 1.5-5.0(6.s)Un wíde, îrith a smooth to fÍnely crenate

rnangin; distal face r¡ith iregulan ridgee ' occaaiona[y forrning

areolae¡ pnoxirnal faces sínílar to distal face, with a distÍnct

tninadíate nidge (fig. 5.15).
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Distníbution:

South Australía (Fig. 5.16)l Chanbers Gonge, $test of Lak

fþone; Yorrnanbulla Caves, south of Hawken¡ Hitpena Poundl¡

Ì{a¡nnen Gonge and Buckaninga Gonge, nonth of Quorn¡ lassie

creek, corunna stn., Inon Knob¡ Gibnaltan Rocke' 80Kn nonth of

Tancoola; old lthydown stn., Nackana; 15l(ln no¡'th of Terowie;

seppeltsfield¡ Eagle on the Hittr nea¡ Mt. tofty; 13l(n east of

Tailem Bend¡ 15K¡n nonth Of Kingston, south east of south

AustnalÍai Anchibalct Makin Reserve, KeJ.th; Mt. Ìtonsten, 9l(n

south of Keith; Christnas Rocks' 25KÍ¡ south of Keíth. Cmar¡n

Fo¡rest, South eaet of Na¡acoonte.

New South llales: t{eetern Australla.

Examined:

South Australia: SePPelt

04¡+6, Olr¡+7 , 0l+54, 0462 ,

2479) 2429, 2479, 2486,

2610, 2671., 2679, 2119,

2?95, 2835, 2947'. 2935,

9325, 3327, 3505, 3507.

0397,

0t+79,

2487,

2720,

2958,

0415,

o4g3,

2491,

2t21,

2968,

0t+17,

2384,

24gt+,

2t22,

2993,

0425,

2398,

2507',

2724,

3018,

04¡+3,

24t7,

25og,

27i4,

2059,

New South Wales: Na-ThaLang 72, 2tg.

Eu:rope: G 16102, 16103, 16104, 16105, 16106' 16107' 16109'

16109, 16110, 16111, L6Ll2' 16113, 16111+' 16115.

R. ponoea Tayl: HoLotyPe: swan Rf.ven, l{esterryr Australia.

CoIL: fl.,J. Drnr¡¡nond, 1843. BM l+3'
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Swan Riveno Îlestern Austlralia.

ColI: ll.il. Dnummond, 1843. MEt t9773 (p:robably

isotype).

Discussion.

The type specimen of fi. nignelua has not been examÍned.

Howeven, South Australian specí.mens have simLlan thallus and

spore mo:rpholory to Er¡opean specimens identifÍed as this species '

Na-Tt¡alang (1969) considered R. porceø Tayl' to be a

synonlrm of fi. w|gnella,, An examinatíon of the tlpe sPecimen of

R. potoaa confinmed that this specíes Ls conspecific with

R" rt^gnelln. Taylo:rts descrrption of R. poroea makes no

nefenence to Spore featr¡nes although the desqriptíon of the

thallus features suggests that the species closely nese¡nbles

fi. nþnella. Each of the two packets of R. porcEa. examined

(Bl¡ +g, MEL Lg77g) contained tr¿o species, one belonging to the

snbgenus Ríociella" the othen being R. n'lgneLl.a. On a pnionity

basis , R. poro8a must be neganded as a s]mon]rm of fi' ní4nella'

Because of its small sÍze the specLes is often ovenlooked.



F]GURE 5.11

Riccia nigrel-la DC in association with
various moss species.

Sca1e in mm.





FTGURE 
'.1+

Transverse sections of the thaLlus of
Riccia nisrella"

â. 0.5 mm from thallus apex

b. 1"0 mm from thallus apex

c. 2.5 mm from thallus apex
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FTGIJRE 5.15

Scanning electron micrographs of the
spores of Riccia nisrella.

a- Distal face

bo Proxinal face





FIGURE 5.16

Distribution of collection localities
of Riccia nierella in South Australia.

Rainfall isohyets give annual rainfall
in cm.
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30.

Riceía, Lí,rúøta' Bisch'

Bischoff in Synopsis HepatÍc€¡rum' 1845: 606'

Stephani, F. 1898: 18.

Sim, T.R. t9262 t2.

Annell, S. 1963: 2?-21+.

Svnonv¡ns.

R. l,ata TayL. 1g4õ: 416. Na-Thalang, O' 1969: 89'91'

R. punotaÚa TayI. 1846: 416. Na-Thalang, 1969: 89-91'

F.infî.eæaTayI.1846:477.Na-Tlrala¡¡8r0'1969:89-91'

llolotype: Capb. speÍ, South Afiica'

CoIt: l(nauss. G 13163'

Ganretophyte monoicous' fo:nming nosettes or pant nosettes'

or in scattened patches (rig. 5.1?). ThaIIus 5-15Ín¡ long'

3-Srrrnbnoad.Uppersurfacefinelyneticulate'greentogrey-

green.Channelnarro}¡anddeepatapex,becorningshallowen

and al¡rost flat tovrands base. Bnanches frr:rcate to tníñ8cate,

often unequal. Thallus segnent obcuneate-oblong, apex nowrded'

l,tangins of thallus flat, acute (fig. 5.18). Scales lange'

punple, extending beyond thallus na:rgin' Capsules becoming

pnominent in older parts of thalLus. spones 92.5-150.0¡rrn in

diarneter,, dark bnown; wing 5.0-10'0¡rrn wíde, wÍth an uneven

tofínelydentatemangin;distalfacereticulate,for'rning
g-16 a¡reoJae acnoss the diameten, bondens of a:reolae nar¡?ow;

pnoximal faces sÍ¡níIa¡r to dÍstal face but less distinctly

r:eticulate; with a distinct trinadiate nldge (Fig. 5.19).

Distribution:

South Austrralia (ffg. 5.20): East of Lake Fnomei Chambers

Gorge, west of Lake Fnome; MartÍne Ì{ell Stn., 01d tlhydoun

Stn., Nackana; Angorichina Gonge, Pa"nachilna Gonget
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no?thenn Flinder"s Ranges; near Leigh cneek' neap copley¡

EdeowieGonge;RawlinsonRangernotthernFlindersRange¡

lfiJ-pena¡ Younambul,Ia Caves, south of Hawken; Wanen GÖnge'

Backa:ringa Gorge, nonth of Quonn; l{oolshed FJ.at, Piot¡i Rlchi

Pass; Tassie Cneek, Conunna Stn., Iron Knob¡ Seppeltsfield¡

Cygnet Riven, I(anganoo Island; lÍolsely, east of Bondentown'

New South l{ales¡ Vietoria; Nor"thern Territory'

Specimens Examined:

SouthAustnalia:Seppelt0oS|+,0258'0269'0387'0388'

0395, 0408, 0l+09, 0414, O43O' 0435' 0438' 0$39' 041+2'

Or+47 , 0453, 0456, 0461, O47O o 0482 ' Ol+84 ' 2165 t 2424,

2666, 2667 " 2870, 2872, 2874' 2904, 292+, 2985' 3016'

3017, 3041, 3046, 3Ol+7, 3048 ' 3049 ' 3101 ' 3103' 3108 '
3167, g2g7, 3330, 3331, 3332' 3333' 3334, 3487'

R.J.ChinnockS00BrO.Na-ltral-ang82"t22,N'N'Donner

4161, N'N. Dor¡ner, in Ad.: Hj. Eichler 12841' P'G' tfilson

2454. T.R.N. Lothian !284. T.R.N. Lothian in AD'

Nonthe¡rn Temitory: Seppelt 3489 (Cotl: P'K' Latz)'

Afuica: G 13163 (Holotype)' G 13164' 13165, 13166'

13167, 13168.

Ríccín Lata TayL. Holot3rpe. Swan Riven, Ìlestern Austnalia'

Coll: lt. Drurunond 1843. BM 45'

swan Riven, tlestern Austnalia. coll¡ tl. IÞu¡mrond.

1849 MEL 19?80 (Isotype).

Riecíø, plmotatT Tayl. Holotype: swan Rive:n, llestertr Auetralia.

ColI: tl. Drtu¡rnond. 1843. In BM'

Rieeia infleæa layl. Holotype. Sr¡an Riven, tlesteI[i Austnalia'

Coll: lI. D'nununond. 1843. In Bl'!'

swan Riven, l{estern Australl.a. coII: Ítl. Drr¡mnondr 1843.

I,IEL 19781. (IsotYPe).



32

Discussíon:

The type specLuren of R. Lí¡tibata consists of one stenile

thallus lobe. The rnrgÍnal scales ane large, purple¡ and extend

beyond the thallus margÍns. The descniptLon of ttre species given

by Stephani (1898), is based solely on featunes of thallus

nonpholog¡r and lacks nefe¡rence to spone featr¡nes. He also

stated that the species nay be dioicous.

Na-Thalane (1969) considered R. Lata TayL,, R' W'ctatq

TayI. , and R. inf'Lem, Tayl., to be conspecific with R' Lí.ntbata.

These species wene ínadequately described by Taylon (1846). In

these descnlptíons Taylon rnade no nention of spones fon 8. 14ta

ar¡d descnibed R. pttttctata arrd R. Ì,nfL.ana as having rrËeeds langerr '

AII thnee species have the same thallus norpholory as R. Lítnbata

and the spores of 8. pttttCtata a¡rd f. inf'Leæa are now known to

have similar rnonpholory to those of .R. Lístibata, wbich speciee

exhíbits considenable varíation in thallus morrphologl and epore

diau¡eten.

Rieeia Li¡ttbøta has sírnilar thallus morpholory to R. nøß!o-

epora, Steph. However, the spones of the latten species diffen

in beíng more or less globulan, wlnglees and lack a tniradíate

nidge. Fr.¡:rther, the corners of the areolae of Æ. Íncrcsporc

are elevated into bfu¡nt papíIlae whÍch gíve the appeanance of

a cog-wheel in oPtical sectÍon.

Ricqia Lì;¡ùata is widely dlstnibuted in South Austnalia a¡rd

of all the species lclolm í¡ this State, extribits the gneatest

va¡¡iatÍon in thallus molpholory.



FTGURS 
'.17

Riccia lirnbata Bisch,

Scale in mm.





tr.IGURE 5.18

Transverse sectíons of the thallus of
Riccia lim.bata a

â. 0.5 nm from thallus apex

b. 1.O mm from thaLlus apex

2.5 mm from thallus apex
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FTGURE 
'.19

Scanning electron micrographs of the
E¡pores of Biqc:lg limbata.

â. Dista1 face

b. Proxinal face
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FIGURE 5.2O

Distribution of collection localities
of Riccia linbata in South Austral-ia.

Rainfall ieohyets give annual rainfall
in cm.
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33.

Rieeía, wlcîoeporc StePh.

Stephaní, F. 1898: 20.

Slmonlrms:

R, nftßso?eræðe Steph. 1898: 22. Na-Thala¡¡g, 0" 1969: 7t-73'

R. ntbriepora Steph. 1898: 24. Na-Thalang, 0' 1969: 7t'73'

R. eellí'vtgti Arnell. t9622 311-313. Na-Thalang, 0' 1969:
7t-73.

HolotJrpe: Arco-eillina l{ell, Evera¡'d Rangeo South Austnalia.

CoII: R. Helns' 1891. G.16101.

Isot]pe: in AD.

Garnetophyte monoicous, in gnegarious patches (Fig. 5.21).

ThaIIus 5-10n¡n long, 3-4rmr broad. uppen surface fínely

:retículate, green to dark green. Channel narrow at apex

beconing shallowe¡r towa:rds base of thallus. Bnanches sÍngle

to bifuncate, divengent. Ttrallus segnent obovate-oblong'

apex ?ounded. MangÍns of tlntlus flat, acute (Fag' 5'22)'

scales lange, purlple, extending beyond rnargins of thallus.

Capsules becoulÍng pnoninent in olden Parts of thallus. Spones

1OO.O-t40.0Urn in dianeten, dank red-broun, becomíng oPaque

at naturlty¡ ¡uore on less globular, wingless; negularly

netÍculate, fonming 9-11 aneolae across the diameten; bondens

of a¡reolae forrning high ridges, p:romÍnent in optical

section of spone; without trinadiate nidge (Fig. 5'23)'

Distribution:

South Aust¡.alia (Fig. 5.24): Evenand Range; Roxby Downs

station, 16oKm nonth of l{oome¡ra; Tassie c?eek, cor:trnna stn. t

Iron lGob; 35ltu north east of Sorr¡; WaukarrJ'nga'

Northerr¡ TenitorY.
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Specimens Exanined¡

South Australia: Holotlpe G 16101; Isotlrye - ln AD¡

seppett 04?6, 2386, 2+25, 2426, 2t+28, 2429, 2r+30'

2434, 2435 , 2436 , 241+0 , 2441, 2445, 2$46 t 241+9 '
2454, 3200, g2O!, ?224, 9225, 3226, 3227, 3228'

9274, 3215, 3277, MEL 19778.

Northerr¡ Territo'rry: MEL 19768; R.e. Canolln 5031'

R.C. CaroLin 5398, O. Na-Íhalang 308.

R. mæíeporø steph. Holot¡rpe: Ankaringa, south Aust¡ralia.

CoLl: R. Helmsr 1891. G 16116.

R. nnweoteneie steph. Holot¡pe; Mt. Ruwenzonl. Kinani'

Centnal Afnica. ColI: Scott Elliot' G 13176'

Manienthal, Ìfest Afirica. CoII: H'A' Volk' G 13175'

Discussíon.

Ttre thallus featunes of fi, ttvp?oaPom, ane sinilar to those

of .R. Línibats, Howeven, the sPores of the former sBecfes are nore

or less globose, rvingless, and have no tni¡adiate nidge. Stenile

plants of .R. nqaroepog are difficult to necognize fnorn thoEe of

R. Li:¡tbata.

Na-lhaLang (tSOe) included R. rubrieporc' R. nnßÙorefßde and

R. eell.ùryí,i as s¡monJrms of R. mcßrcgPona. Fr¡nthen rnatenial

of these specíes hae now been stuctied wÍth emphasis on thallus

and spore monphology. A ne-examination of the holotype of

ß. ztûriePora inas confinned the conspecificity of thfs specLes

with ä. naLe?osp1rcr. Hovfeven, the holotSpe of B. nãlg12renaíßt

although similan to 8. ttøIcqosporc in thåIlus mo:rptrologl, dÍffens

fnon this species fn spone featqres in having Emallen spones each
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!{ith fetüer areolae actloss the diarneten. SímÍla:rlyt fuon the

type description of R. ae|,l,ingü,., that species has a sir¡ilar

thallus rnonpholog¡¡ to R. macrclporc but again the spones are

smaLlen with fewen aneolae across the diameter of each one,

The sponee of 8. ytp|a,orenazls and R. sellingii are thus alike in

these features. They ane also similan to those of R. bì'Llaúieri

Hont. et N. emend Pande et Udar and to those of 8. dí'ecOLOr t"

et L. emend Pande et tjda¡r. E. ùiecolo? is neported (Stephani'

1B9B¡ Na-Thalang, 1969) to be dioicous, whilst the othe:r species

mentioned hene ar.e thought to be monoicous. Stephani (1898)

repo:rted 1o areolae across the diameten of each spone of

R. billardietz whe¡reas Na-Thatang (tSO9) neponted only 5-8

a¡reolae across the dlaneter: of each spo¡e of this species' It is

thus appanent that funthen studies are necessafSt ln onder to

clarify the ídentÍty of these species'

collectíons of .R. tMC?OipOrA, in south Austnalía indicate that

the species is r.estnicted to the none arid regions of the state'



F]GURE 
'.21

Bi c q i_e- magre-q!-gra St ePh,

Scale in mm.





x'rGuRE 5. 22

Trangverse sections of the thallus of
Riccia macrospora.

âr O.9 mm from thallus apex

b" 'l .O mm from thallus apex

Cr 2.5 mm f,::om thallus apex



o

b

C

o o.5

mm



x'rGuRE 5.2'

Scanning eleetron micrograph of the
spore of @-
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FIGURË , "24

Distribution of coLle ction localities
of Riccia macrqspotrA tn Ëoutfr Australia.

Rainfall isohyets gíve annual rainfall
l_II Cm.
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7. Rieeia a'lhidø. sull.

l\ustin, C.F. 1870z 231.

Stephani, F. 1898: 48.

Fnye, T.C. and Clank' L. 1937-47: 18.

McGÞegon, R.L. and Menhusen, B. 1961: 7t-74.

Holotype: Texas,. U.S.A. CotI: C. lÙbight' 1849. FH 1325.

Ganetophyte (?) dioicous, founing nosettes on in

gr.eganíous or scåttered patches (fig. 5.25). Thallus 4-10mn

long, 1-2.5mn bnoad. Uppen sunface finely netículate, white

or whÍtish gneen, drying white. Channel naryow thnoughout.

Bnanches single to bifi¡ncate or t:rifr¡rcaten divengent-

Ttrallus segment obovate to oblong, apex nounded to tn¡r¡cate.

Mar.gin of thallus noü¡ded (fig. 5.26). Scales emall, few,

hyaline. Anthenidial ostioles not pnominent. Capsules fewt

deeply e¡nbedded, Spones 87.5-115.OUm ln díameten, globulart

da¡rk bnown becorning black and shining at rnaturity, smooth or'

neanly so, wingless (Fig. 5.27).

Dístribution:

South Aust¡ralia (Ftg. 5.28): Chambe:rs Gorge, we8t of l¿ke

Enome; Koonanore vegetation Reservei Innes National Pank,

PondalowÍe Bay, Yorke Peninsula.

Nonthern Tennitoxy¡ l{estenn Austnalía'

Specimens Examined:

South Australia: Seppelt 0382' 0632' 2318'

3100, 3147, 3148, 3149, 3150, 3151, 3152,

Western Aus¡ralia: N. Sannry - l{indanna (1972).

Nonthern Ternritony: O. Na-Thalang 100.

237L;

3153,

2399,

3164.
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DLseussíon.

The:re are no matr¡re spores in the t]¡Pe specir¡e¡ of

R, Albída' Howeven, the smooth and ¡nore o:n less globulan sPores

of the species a:re distinctive and not lcnown fon othen species

of Riccìn.

The uppen layens of the thallus aPpean to be mone or less

spongloee and the celLs of the uPPer surface become n¡ore or

less calcífied, forrníng a ha¡:d rrcrustrf when dry. Acconding to

McQnegon and Menhusen (1961) ttthe incnuqtatíon of calcium ls a

negular chanacteníetic of the speeies and appears when the

sporreling is banely lange enough to see with a 10x hand lensr'.

Only one collection of 8. a\bí'dß in South Australia (Seppelt

0632) has been found t¡ith rnatrre sPores. However, t¡oth the

white upper surface of the thalLus and the nounded, srnooth

spones (whene pneeent) are distínetÍve fon thls species.

.Iovet-Agt (fgZg) neponted ^R, enßþat'a Tnabut f1tom nea¡r

Milduna, Victo:ria. Although Specinens of thÍs sPecies have not

been seen the spones as illustnated in Jovet-Ast (1973), ane

almost smooth, having some Ítzregplar nidges ou the outen sunface

of tlle spore. the illustration of the thallus given by Jovet-Ast

Índicates a monphological similar:Íty between 8. erußtata, arrd

n. a\bi.da. A detailed companison of specimens of these two

species wLLI be necessary in orde¡r to clarÍfy thein dífferences

o:r símilarity.



FIGURE 5.25

Riccia al-bid.a SuI1.

Scale in mm.





FIGURE 
'.26

Transverse sections of the thallus of
Riccia albid.a.

âo O.5 mm from thallus apex

b. 1.0 mm from thallus qpex

c. 2'.5 sm from thallus apex



o

b

C

mm

c.5



t'fGuRE 5.27

Scanning; eJ-ectron mícrographs of the
soores of Riccia a1bid.a.

8,. Single globular spore.

b. fetracl of spores





FTGURE 
' 

"28

Distribution of col-l-ection localities
of Riccia albida in South Austral-ia.

Rainfall isohyets give annual rainfall
in c¡n.
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I Riccín bif\æca Hoffm.

Hoffmann, in Deutsch. Fl.

Stephani' F. 1898: 30.

MacVican, S.M. 1926: 19.

fuye, T.C., and Clarkr L.

Annell, S. 1956: 283.

1795:95.

1937-+7: 15-16.

Syr¡gnEns:

R. g\øoeaeeno Car:r. 1878: 41. Stephani, F. 1898: 30.

R. motg:ùnata Lindbeng 1879: 106. Stephani' F. 1898: 30'

R. antertsie Aust. 18692 ?32. Frye, T.C. and Clank' L'

1937-47: 15,

B. subearùpuZø l{arr¡st. !902: ?6. Fnye, T.C. and Clarkr L.

1937-47: 15.

R. pusill.a llarr¡st. 1895 : 50 . Annell, S. 1956 ; 283 '

R. nrùnutíeaina Steph. 1998: 338. Artrell, S. 1956: 283'

Holotlrpe: GennanY. G (?)

Ganetophyte monoicous, forning nosefres or gneganious

ove:rlapping patches (rig. 5.29). Thallus 3-8n¡n long, 1.5-2.5

rrn broad. Uppen sunface finely neticulate, green to pale greent

epiderrnal- cells swollen. Channel na¡row and deep at aPext

becoming bnoaden and shallo¡en towards base. hanches

fi¡ncate to trifuncate, deeply divided. Thallus segnent nalrowly

oblong, apex nounded. Mangins of thallus obtuse (Pig. 5.30).

Scales hyaline, smaJ-l, present only unden thallus aPex'

Capsules nnmeroua, beconfu¡g exposed Ín olden pants of thallus'

Spones 6?.5-9?.5Um in dianeten, da¡rk bnown, becoming oPaque

at natr¡nity; wÍng 2.5-5.0pn wide, with a smooth to r¡neven

rnangin; distal face regUlanly :reticulate; forrning 8-10 al'eolae
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across the diameter.¡ pnoxi¡nal faces sinilar to d'istal face,

wÍtir a mone or less distinct tniradiate ridge (fig. 5.31).

Dístnibution:

South AustnalÍa (fig. 5.32): Cla¡e; Tannna, near Mapabel;

Seppeltsfield; Cuddlee Cneek, 321(m nolth east of Adelaide;

Hahndonf; Lobethal; SunmerrEov¡n; Bnidgewaten¡ Tonrnens Riven

Gonge; Botanic Park, Adel¿íde; Seaton, subr¡¡rbar¡ Adelaide¡

Eagle o'rr the HilI, nea:r Mt. tofty¡ CIeIand tllldlife Resenve;

Belaln National Pank; Cla:rendon¡ Hindnarsh Valley Fallsr nea:l

VÍctor Ha:rbor.un; Kangaroo Island - Ernr Bayr Stokes Bayr nean

Rangents house at Flindens Chase, Roclgr Riven in Flindens Chase'

VLvonne Bay, near SeaI Bay, nealr Penneshaw, nean Kingscote

Ainport, Arnerican Riven, Mgræayre Lagoon aPPllox. 25Kn south

of Kingscote; Mt. Monsten, th south of Keith¡ nea:r Nanacoorte;

Comaum Foresto south eagt of Naracoonte.

New South l{aLes.

Specímens E:<amineó:

South AusüralÍa: SePPeIt

0297 | 0561, 0562, 0564,

2078, 2079, 21L0, 2132 |

2209, 22t8, 2219, 2220r

257t, 2016, 2618, 26L9,

2635, 2639, 2668, 2669,

2690, 2692 , 2705 , 3393 ,

0136, o24g,

0757, 0932r

2tæ,zteo,

2223,251+2,

2624, 2626,

2670,2672,,

3498.

026t,

09?5,

218t.

2569,

2627,

2673,

0263,

2030,

2185,

2569,

2629'.

2691,

0290,

2097,

2205,

2570,

2630,

2688,

New South l{ales: O. Na-Ttralar¡g t}5' 62.

Ìlestenn Austnalia: G.G. Snith 3?3, Albany (- G.G. Smith)'

Ponongunup (G.G. smith), Guildfond, (q.G. s¡nÍth); E. llalten

28?; Lesmundie Falls (G. Pearman). \

New Zealand: Seppelt 3539 (Co11. E.O. Campbell, Levin)'



40

Ennope: G 1312r{, 1'3125, !9l;26" t3127, 13128, L9.t2g'

13130, 13132.

G 13131 (R. gLaueesaene CarF. = R. blfitxø Hoffm' teste

Stephani).

Discussion.

ThelocationofthetypeepecÍrenofR.bifl;creaísnotknown

(stafleu, 1968). Howeven, south AuStnalian plants a$ree well with

those desc:r,ibed by Stephani (1898), MaeVican (1926), Frye and Clank

(1937-47) and AnneII (1956) as .R. bífurca. The Austnallan specimens

e:ramíned nesembLe the Eunopean specimens both in thalluS and sPore

roonpholory.

The spones of .R. biftnca closely :resenble those of F. erorc'Leií

ín norphology. As pnevíously stated (see discussion of R' cîozdlg¿i')

many specirnens found in south Austnalia and ídentlfled as

R. crcdaueíi have few cilia. Rboí,a bifinaa t. suhirlemtúe is

:reported by MacVicar (1926) and Arrnell (1956) to have rron the

margin sometines a few, stnaight ancl short hai¡rsrr (ArneII¡ 1956)'

tïye and clark (193?-47) nepo:rted that specimens of R. bifurca

had a thallus margln I'occasionally tinged v¡ith vlolet purple, naked

on very :rarely wlth occasional short nathen flaccÍd cilia" "rl

Many specí¡nens of both R. ctoaalsì.i anð. R. biflæca collected in

South AustraLia have a pignented thallus nangin'

In view of the simílanity of R. croaaleüand 8. bíffnea

both in featr¡nes of thallus and spore morpholory ít is possible

that these species ane phylogenetically closely nelated and

possibly of relatively n'ecent specific derrivatÍ'on'



FrcuRE 
'.29

Riccia bifurca Hoffm.

Scale in mm.





FTGURE 5.'O

llransverse sections of the thallus of
Riccia bifurca.

a. O.l mn from thallus apex

b. 1.O nm from thallus apex

c. 2.O mm fron thallus qpex



C

b

C

C l.c

mm



FIGURE 
'.'1

Scanning electron uricrographs of the
spores of Riccia bifurca a

âr Dísta1 face

b. Proximal face





FrcrJRll 5.v2

Distribution of coll-ection local-ities
of Riccia bifurca in South Australia.

Rainfall isohyets give annual rainfall
in cm.
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I Ricsia mægínata Ca:¡r. et Peans.

Carningtonu B. and Pea:rson' !1.H. 1887: 1056-1060.

Stephani, F. 1898: 24.

9ynol¡yms:

R. cætilagí.noeø Steph. 1889: 44. Na-Thalan', 0. 1969: 109'

Holotlrye: Panna¡ratta, New South Wales, Coll: T. Ílhitelegge,

1880. NSll H89.

Isotype: NSIÍ H 91.

Gametophyte monoicous, forrnlng pant rosettes on scattened

(fig. S.33). Thallus 5-12mrn J-ongr 4-6nu¡ bnoad. Uppen sunface

finely and compactty retlculate, shinÍng, dank green, hyalíne

along the thaLlus mangíns. Cha¡¡uel nanrow at apex becoml.ng

flat towards base. Brar¡ches fi¡ncate to bifirncate, divengent.

Thatlus segment obcr¡neate-oblong to oblong, aPex acute or

nor¡rded. Margia of thallUs acute, hyaline, nore on leSs wr-

dulate (Fig. 5.31+). Scales large, hyaline, Joined to mangin

of thallus. capsules deeply embedded. spones 62.5-97.5u¡n fn

dianreten, dark bnown; wing 2.5-6.25Um wide, with an uneven to

crenate mangÍn; dístal face negularly neticulate, fonrning

8-10 aneolae acnoss the diameten¡ pnoximal faces innegula:l[y

nidged, without areolae, with an indistlnct to mone on l-ess

distinct tnÍnadiate nidge (fig. 5.95).

Dist¡¡ibution:

South AustnalÍa (fig. 5.36): l{llpena Porurd; Tassie C:reek,

Conur¡na Stn., Inon ltrob.

New South l{a1es.
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Specirens Enamined:

south Australía: seppelt 0392, 0406, 0407. 0423' 0475'

o4?8, 2907, 2947, 2952, 2991r 2992, 2995' 2996' 3005'

3010, 3015, 305?, 3154, 3165' 3169' 3180' 3276'

New South llales: o. Na-Thalang 146. HolotSr¡re - NSI{ H 89.

Queenslar¡d: 0. Na-Thalang 22.

RíceLa aaptilaqinoea Steph. HoJ-ot5pe: Queensland'

CoIl: F.ll. BalJ'eY G t2728'

Discussio,r¡.

carrington a¡rd PeaDSon (188?) descnibed the scales of the type

specimen of R. nørginata as |thaving a purple waved line at the

baserr. Although this chanactenlstic has not been obsenved Ín

specinrens of fi. ndtgiruta collected in soutb Austnalía, the

speeimens agree well with the type specimen in othen thallus

featu¡res and spone cha:racteristics. Thene ane no rnatune spores

in the type specimen of 8. oartiTnginoea (G t2728) although the

scaLes ane tinged with pr¡rple. f{ithout sPores it is difficult to

confinm the identÍty of R. cantitaginoe¿ although the similarity

of the thallus featgres of thís species with fi. nøtgínata índÍcates

that the two species alle most likely conspecifÍc'

The dank green, shining thallus a¡rd the hyaline c?enate rnangin

neadíly distinguishes R. narginata vegetatively fnorn othen species

of Riecín in South Australia.



FIGURE 
'. 

V'

Ficcj€r mepein,?'ta Cam. et Pears-

Scale in mn.





FIGURD 5.}+

[rangveree sections crf the thallus of
Biccia r4qË$þata.

åo 0.5 nn from thallus apex

b. 'l.5 mm from thaLlus apex

C. 7.O rntn from thaIIuS a'ex



o

b

C

o l.o

mm



FIGURE 
'."

Scanning eÌectron micrographs of the
sPores of @'

8.. Distal face

b. Proxirnal f ace





FIGURE 5.76

Distribution of collection localities
of Ri_qç_aq=rrqrginata in South Australia.

Rainfall isohyets give annrral rainfaÌI
in cm.
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10. Rieeí.a eo?oear7d Blsch.

Bíschoff 1935: 1053.

Stephani, F. 1898: 27'

MacVican, S.M. 1926: 2g-24.

F¡rye, T.C. and Clank, L. 1937-472

Annell, S. 19561 285-

Arnell, S. 1963: 20-21.

19-20.

1?53: 1605. StePhani, F. 1498: 27.

R. epbatpa Ï{alln. Ín syn. Hep. 18r+6: 600. stephani, P. 1'8982 27.

n. Lirúenbergätl Sauter ir¡ Syn. HeP. 1846: 6tt. Stephani' F.
1898: 27,

R. Línderúengi.æta Sa¿ten 1845 z t32. Fnye, T.C. and Clank' L.
1937-47: 19.

.R. ruddiæta,Jack et l-,evier in Stephani, F' 1898: 28'
Frye, T.C. and Clank, L. 1937-47: 19'

R. aqnirlata TayI. 1846: l+14. Na-ThaIanB, 0. 1969: 103'

Holotype: Near HeídeLbeng, Gerrnany' C (?)

Ganetoph¡Ëe monoicous' forrning nosettes or Part rosettes'

someti¡nes in gneganious patches (Fig. 5.37). Thallus 5-10n¡n

Iong, 2-3run b:noad, uppen sunface fínely and compactJ,y netic-

ulate, pLants pale green to yellowish-gneen. channel narnovf

thnoughout. Bnar¡ches funcate to bifu:rcate, ileeply divídedt

divengent. Thatlus segment bnoadly oblong to obovate-oblong'

apex acute. Margin of thallus acute, hyaline, ascending

(rig. 5.38). Seales hyaline, neaching to rnangin. capsules

becorning exposed at rmtu,:rity in olde¡r pants of thallus. Spones

65.0-122.5pm in díaneter, dark red bnown, becorning oPaque

at matur.ity; wing 2.5-7.5gm wide, wíth an uneven to finely

crenate margin; distal- face negulanly neticulate fonníng 9-13
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a¡reolae across the día¡neten¡ bordens of areolae raised at

corners ¡ prloximal faces wittr nr¡nenoug short , J,ow ridges, not

fonming areolae; with a mone on less distlnct tninadiate nidge

(Fig.5.39).

Ðistnibution:

South Ar¡sfiralia (fig. 5,40): lÍil¡rena Por:nd; Ha:rnen Gonge, nonth

of Qrrorn; Pichi Richi Pass, south west of Quonn; 15K¡n north of

Tenowie; Black sp:rings, south of Burra; seppettsfíeId¡ Botanic

parkn Adelaide; Eagle on HilI, nea:r Mt. Lofty; HindÍÐreh valley

FaIIs, nea:? vícton Ha¡bour; 15Kn nonth of Kingston south-east;

131(m east of Tailem Bend¡ Anchibald Makin Resentre' nealn Keith;

Mt. Monste::, south of Keíth¡ cornaum Fonest, south east of

Naracoorte; Rules swanp, south east of Ìlnattenbully; Canoline

Fo:restu south east of Mt. GanbÍen; Kanganoo Island - near

Kingscote Ainport, Amenican Riven, nean Seal Bayt Emr Bay'

Nev¡ South l{ales¡ vl-ctonia; Australíafi capÍtal lenrítory¡

tlestern Austnalia.

3pecimens Examined¡

South Austnalia: SePPelt O2O1',

of+45, 0459, 2024, 2031' 2087 ,

2413, 2474, 2479, 2492, 2505'

2520 , 2521, 2522, 2564, 2582,

2597,2608' 2609,2611e 262I,

2682, 27t8, 2776 , 2829, 2938 '
2925, 2934" 2983, 2987, 2989'

9292 , 3235 , 3382 , 3508. 2848.

Victoria: SePPeIt 2560' 2561.

New South Îlales: O. Na-Thalang

0410,

2095,

25t2,

2585,

2622,

2896.

2994,

0418,

2145,

2514,

2591,

2^29,

â90j'

2997 ,

0424,

2206'-

25L8,

2593,

2655,

2920,

3004,

0426,

22lg,

2519,

2595,

2680,

2922'-

3056,

24t,
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flesterr¡ Austnalia: G.G. Smitlì 293, 310, 321.

Anrenica: G 13183.

Japan: G 13192.

Eu:rope: G 13!62, 13177, 13178, t3!19' 13180, 13181t

131,82, 131E+, 13185, 13186, 13187, 13188, 19189,

13191, 13193.

Rieeía açwnirnta Tayl. ¡4Et 19794. Swan Riven, I{estern Austnall.a.

CoIL: lÍ. Drtunmond 1843. (possibly Isotype).

MEL 19795 Nean Yar¡na, Melbourne.

CoI].: R.A. Basto!¡.

Discussion,

The ty¡re descniption of R. nritú¡rø, L., (Linnaeus' 1753)'

trRiccia firondibus glabnis bípartitis acutisrr, is inadeguate to separate

this species from othe¡: species of the genus. Fnom the descrlption of

R. epícazp llal.tn. ín litt. gíven in Gottsche, Líndenberg and Nees

(18tl6), this specíes is closety :related to R' so?ocæPa BÍsch.

Gottsche, Lindenbeng and Nees (1846) considered that R. ep'iætpø

was close to R. wininn. However, f¡om thei:r description the species

seems to be mone closely nelated to R. Sotocqrpa. Fnom the t3pe

descniptions, R. LirtåenbergíqnÃ. Savten and R. radåima, ,Jack et Levierr

are also closely nelated to E. sorocd:rpq,. The t¡pe specimens of these

specÍes have not been examined.

The tSpe packet of R. æwnituÚa contaÍns plants of both

n. laneL\oea Raddi ar¡d B. soroeatpa. Tayl,onrs descniptíon (1846)

of ^R. aømhtata is obviously based upon nixed ¡natenial. He states that

Itthe pale green f:¡ond looks as if spninkled with a whÍte po+rdenrr which

is charactenistic of .R. Iønelloea and desc:ribes the thallus lobes as

ffacurninatis carraliculatísl which is typícal of fr. SO"OcaFpa. It ls
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thus evident that the name R" aanninata is based ín pant on

specimens of .R, 7o?OcaÌpa. Riceí'a actt¡ninAta the:refo:re becomes a

nomen cørlfusun and must be reJected (Art' 70)'

unfonlrrnately the t5¡pe specinen of .R. ,o?oearpa has not been

examine<l, although it had been sought in the conse:¡tratoi:re et

Jandin Botaniques, Geneva. specímens collected in south Austnalia

have been companed with specimens identified as fr' so?ooarya

collected fuom numel.ous northern henisphene locaLities' The

south Austnalian specimens agree r¿ell both in thallus and sPore

featu:res wíth the other specimens examinecl'

Riccia soroeaypa ls distnibuted over a wide clirnatic t'ange in

south Austnalia. lfithin thís nange the species exhibits variation

both in thallus col-oun and size. Specimens frrom the no¡:therrt

Iimits of the ctistributíon ane yellowish-greên and attain uP to

appnoxímately 8mm thaLlus tength. Those specimens fnon the more

southenly clistricts ane pale glleen and attaÍn a thal-lus length of

up to 10mm. The fÍnely and compactly neticulate and nannowly

sulcate upper sunface aÌe, howeven, distinctíve th:loughout the

geographical :range of the species.



FIGURE 
'.77

@Bisch-

Sca1e in nm.





FIGURE 9.78

lransverse sections of the thallus of
Riccia sorocarDa-

â.. '1 "O mm from thallus apex

bo 2.O mm from thallus apex

C. J"O mm from thallus apex
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FTGUR.E 5.79

Scanning el-ectron nicrographs of the
spores of Riccia sorocarpa.

â. Distal face

b. Proxímal face
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FIGURE 
'.tÐ

Distribution of colfection localities
of Riccig. sorocarrra in South Australia.

Rainfall isohyets give annual rainfall
in cm.
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II. Rì,ecia nor|clø Na-Thalang (hoposed) .

Na-Thalang, 0. 1969: Ph.D. Thesis, Universtty of, Syduey'

Holotype: cotten Riven, canbema, Austral-ian capital Temitory'

Coll': O. Na-Thalar¡g' 196?: SYD'

Gametophyte¡nonoicousnformingíncompleterosettes

on, mone usually, in scattened patches (Fig' 5'41)' Thallus

3-5nrn long, t.5-2.5nrn b:road. Uppe:r sunface noughenedt

glaucous g?een. Channel namow and deep at apext eLsewhere

broad and flat, closed at apex by inflexed thaltus mangins.

Bnanches sÍng1e to bifuneate, divergent' Thallus segment

obovate-oblong to obcuneate-oblong, aPex rounded to tt]lü¡cate'

Margin of thallus more on less swolLen at apex, elsewhene

acute (Fig. 5.42). Sca1ee hyaline, extending beyond thallus

mangín at apex, neaching only to mangÍn elsewhere' Capsules

deeply embedded. spones 62.5-t}2.5pm in diamete:r, b¡rown to

dark bnovrn; wing 2.5-7'5Um wide, with a snooth to finely

crenate mangin; distal face negularly neticulate, forming

B-12 areolae acnoss the diameten; proximal faces símilan, with

a distinct tninadiate ridge (rig. 5.49)'

Distribution

South Aust¡'alia (fig. 5.44): I{fJ-pena Pourd'
Aust:ralian CaPitaI TennitonY'

Specimens Examined:

South Austnalia: Seppelt 0393' 0401' 0411' 2942, 3020'

3156, 315?, 3158, 3159, 3160' 3161' 31'62, 3163'

Austnalian capital Tennitory: cotten River, canbernat

CoLI: O. Na-Thalang 191 (Syo - Holotype)'
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Discussion.

R. royida vras pnoposed by Na-Thalang (fSeS) a¡¡d at that

tirne was known only fuom the type loca1ity.

The gnanula:r on noughened uPPetl sunface of the thallus

is sinilar to that of F. etgetaTlina L. ernend Raddi and to that

of R. La¡nellosa Raddi. However, R. erg¡tall'ilec belongs in the

srrbgenus þLcciel|'a whilst both 8. Yo?f'dã and ,l?. LqneLloea belong

to the subgenus Rì'eeia.

A distinctive feature of the thalLus of R. ran¿dí is the'

infl,ection of the thallus rna:rgíns at the aPex exposlng the hyaline

scales. [\¡r,ther" the spores of B. torida ane 62.5-102.5pm in

diameten, with proxínra1 and distal faces negUlanly areolate

(fig. 5.43) whilst the spo:res of F. LaneLLoaa ane 82.5-127.5Um

in diameten with pnoximal and distal faces sculptu:ned with

irnegulan high nídges which only occasionally form aneolae

(rig.5.47).



ÏrcuRs ,.+1

Riccia rorid.a Na-Thalang (proposed.)

Sca1e in mm.





FTGURE 5.+2

Transverse sections of the thallus of
Riccia rorid.a.

a. O.5 nm from thallus apex

b. 1.J mm from thallus apex

C. 2 "5 mn from thallus apex
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FIGURE 5.+5

Scanning electron micrographs of the
spores of RicclP. rorida"

âr Distal face

b. Proxirnal f ace





FIGURE 5.44

Distribution of collection localities
of Riccia rorid-a in South Australia'

Rainfall isohyets give annual rainfall
in em.
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t2. Rieeía Lønelloea Raddi.

Raddi' 1818: 351.

GottscherK.M.rLindenbengrJ'B'!'l'randNeesvonEsenbeck'C'G'

1846: 605.

Stephani, F. 1898: 32-33'

Rabenhorst, L. 1954: 468-469'

EYw-:
R. dafotrcí'i Nees 1838: 390' S'Eephaní, F' 1898¡ 32'

HolotyPe: EuroPe. G ?

Gametophytemonoicous,inscatteredor4g]legariouspatches

(Fig.5.l+5). Thallus 5-10nn lorrg, 3-5nun bnoad' Upper sunface

neticulate, morle on less troughened, glaucous gneen' often

wltítish on powdery. channel- narnow at apex, becoming flattened

towar.ds base of thal-lus. Bnanches funcate to bifurcate or

occasionallyürifu:rcate,divengent.Thallussegmentobovate-

oblongtooblong'apexnoundedtoacute.}farginsofthallus

acute (rig. 5.46). Scales lange, hyaline, imbnicate, extending

beyondthallusmangín.Capsulesdeeplyembeddedinthal}us.

Spores 82,5't27.5pm in diameter' light brown to dank bnown;

wing 3.75-7.5gm wíde (ranely up to 1O'0gm wide)' with an uneven

tofinelydentatemargin;distalfaceneticulatewith

innegular: high ridges forrnÍng 9-12 aneolae acnoss the diam-

eter;pnoximalfaeessimilanrwithamoreorlessdÍstinct

trinadiate nidge (rig. 5.47).
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Dist:ri-bution:

South Austnalia (fig. 5.48): Koonamone Vegetation Rese:rve;

Ïlauka:ringa; OLd l{hydown Stn., Nackana; Oodlawi:r::a¡ 15Km nonth

of Tenowie; Chambens Gonge, west of Lake fbonre; Mar:tíns IileIl

Stn.; Angor:ichina Gonge to Wí:rnealpa; Blinman; Panachilna

Gonge; tlilpena; Younambulla Caves,south of Hawken; 35Km

nonth east of Quorr¡; Wanren Gonge, norrth of Quorn; Tassie Cneek'

Co::unna Stn., h"on ltrob; Seppeltsfield; I{t' Mary' 15Km west of

Mo:rgan; llaikenie; Mt. Barker; Eag1e on HiII, nean Mt' Lofty;

Botanic Pank, Adelaide; west of Pont vincent, Yo:rke PenÍnsula;

Emu Bay, Kanganoo Island; 131{m east of Tailem BendS 151ftr nor.th

of Kingston, south east south Aust:ralia¡ 201(m no:rth west of

Bordertovm.

New South Wal-es; Nonthenn Temitory; Vlctonia; Ausüralian

Capital Tennito:rY.

Specimens Examined;

0102, 0131, 0194,

0381, 0383, 0386,

o+31, 0432, 0436,

2331, 2334 n 2335,

2382.' 2383, 2397,

2554, 2559, 2573,

2884, 2852, 2858,

2898, 2910, 2921,

0c99, 3106, 310?,

3134, 3135, 3136,

Na-Thalang 104, t2I.

South Austnalia: SePPelt

0246, 0259, 0260, 0298 '
0390, 0402, 0419, 0422'.

0441, 0449, 0465, 0471 '
2360,236!o 2362,2363,

2420, 2422, 2464, 2470,

2594, 2559, 2573? 2594'

2863, 2864, 2877, 2889'

2936,29701 297t" 2988,

3109, 3110, 3111, 3t26,

3138, 3140, 3t42'' 3194'

0085,

0357,

0t+27 ,

0631,

2370,

2473,

2596,

2890,

3000,

3i.32'-

3219,

0086,

0380,

0429,

2209,

2372'.

2483,

26!2,

2897,

30t2,

3133,

3488.
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Victonia: SePPelt 2562. MËL 19792'

Northern Temitory: seppelt 3491 ( = P.K. Latz 4090).

Eu:rope: G 13151, tgt523 13153' 13154u 13155, 13156'

13157 , 13158 , 13159, 13160 ' 13161.

Discussion.

Although sought at the consenvatoire et Ja:rclin Botaniquest

Geneva, the t]pe specÍmens of I?. LørteLLoea and ft" dafotttü have

not been seen, The t¡rpe desc:ríptions include no :reference to spone

cha:racteristics. However, from the descniptions of thallus

morpho]-ogy these two species are conspecific, thus confinming the

opiníon of Stephani (1898) who consídened them as the same species'

Based on featunes of thallus and spone monphologyrspecimens

fr.om South Ar¡stralía agree with plants identified as R' Lo¡eLlosa

obtained fnom Geneva.

The nathen wax-Iike on powdeny aPpeararrce of the epiderrnis of

tTre specÍes is found in only one othen species (R. torídn Na-Thalang

pnoposed) reconded so fan in south Austnalia. Howeve:r, the inflexed

margin towards the apex and the prominence of the marginal scales at

the apex of fi. ?o?Lda, in addition to featr¡¡ees of spone norpholory

distinguísh thÍs species fnom fi' LaneLlosa'

Na-Thala¡¡g (rsog) stated that trB. løneLloea is nather nare in

Aust:ralía.,, However, field collections made duning the counse of

this study have shown this species to be one of the most widely

distni-buted and coÍmìon species of Ríecia ln south Austnalia'



FIGURE 5.4'

Riccia lamellosa Rad.d.i

Scale in mm,





tr'TGURE 5 "46

Íransverse sections of the thallus of
Riccia lamelIosa"

B.r O.5 mm from thallus apex

b. 'l .O mn from ühaIIus apex

c. 2.O mm fron thallus apex
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FTGURE 5.+7

Scanning electron nicrographs of the
spores of Riccia I arnellosa.

â. Distal face

bo Proximal face





FIGURE 5 "48

Distribution of collection localities
of Riccia lamellosa in South Australia.

Rainfall isohyets give annual rainfall
in cm.
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13. Rtbcta etgstalLina L.

Linnaeus, C. 1753: 1138.

Raddi,,l, 1818:351' 353.

Stephani, F. 1898: +3.

Riceia crystallin¡t L. emend Raddi.

Jovet-Ast, S. 1964-65: 459-472.

Synonl¡ms:

R. pløm Tayl. 1846: +J.4. .Iovet-Ast, S. 1964-65: 459-472'

R. negrií, GoIa 1915: 59-75. Jovet-Ast,S. 196t$-65: 459-472.

Holo_Ðæg; ?

Gametophyte monoicous, in noSettêS oll pa:rt nosettesr Some-

times fo:rmíag ningsu occasionally scattened (fig. 5.49).

Thallus 5-12n¡n long, 3-5rrn bnoad. uppen su:rface noughened, not

nanked with dístinct ain chambers, occasionally becorning

caveunous in otder pants towands base of thallus" plants

pale green. char¡net broad and shont at apex, flat elsewhere

(fig. 5.50). Bnanches funcate to t:rif-r.r¡cate, divengent.

Thallus segment obcur¡eate, apex:rounded t<¡ tnuncate, often

shontly bilobed. Capsules nu¡nerous, deeply embedded Ín

thallus. Spones 52.5-92.5prn in diameten, bnown to dank b:rown;

wing (3.75)5 ,o-7.5(8.75)Urn wíde, with a promÍnent pone in

ma:rgínal angles, nangin finely dentate; distal faee neg-

ulanly neticul-ate, fo:rming 6-10 areolae across the díameter,

bondens of a:reoLae naised at co¡.nens , fopming papÍIlae often

shontly fo::ked at tlP; pnoximal faces similan but with

a:reolae <¡ften incomplete, with a nan¡ov¡, dÍstinct tni¡'adiate

nidge (rig. s.51).
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Distri.bution:

south Austnalia (rig. 5.52): Coopens Cneek, nean Innaminka,

Chambe:rs Gorge, west of Lake Fnorne¡ Southerrr Cnoss Bone swampt

Koonamone Station; wilpena Pound; llanren Gonge, north of

Quo::n; Tassie Cneek, Corunna Stn, Iron Knob; 15ltm nonth of

Ter.owie; Seppeltsfieldi Summe:rtown; B:ridgewater; Belain National

Park; Sleeps Hill Railway Tunnel' near Belair; Adelaide

university campus; wid,espnead in subu'ban Adelaide; A¡rchibald

Makin Resenve, near Keith; Mt. Monsten, th south of Keith;

ftrtttenbully; Rules Swamp, south east of wnattenbully; Glencoe.

Nevr South Wales; ÍIeste:rn Austr:alia.

Specímens Examined:

South Austnalia; SePPelt

0946, 0356, 0440, o+50 e

2407., 2408, 2414" 2459,

3179, 3238, 3239, 3240,

3258, 326!, 3267, 3268,

3289, 329t, 3292, 3335,

3344, 3345, 3353, 3364,

Victonia; Na Thalang 257.

0255, 0256,

0486, 0599,

2460, 2706,

32+t, 32+5,

3269, 3270,

3339, 3340,

3485, 3486,

¡{EL 19793,

0291, 0345,

2403, 2404,

3177 " 3178,

3255, 3256,

3280, 3281,,

3342, 3343,

Na-Thalang 108.

0257,

2+O2,

3002,

3254,

3279.-

3341,

3516.

19803.

New Zealand: SePPeIt 3538 (ColI¡

Nonth Ame:rica: G 13529.

Canada: G L3527.

No:rthern Afnica: G 13354, 13355'

Eunope: G 13528' 13530' 13531,

13536, 13537, 13538, 13539,

E.o. Campbell, MasseY).

13532,

13533,

13541,

13540,

13534,

13542,

13535,

13s43.

Riacía pLarn TayI. Hototype: Swan Riven, Westenn Austnalia.

CoII: l'1. Dnunanond' 1843. In BM. Isotype: MEL 19775'
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Discussion.

Jovet-Ast (1964-65, 1967) undentook a detailed nevísion of

R. cryetaLlirn in an attempt to cJ-anify the taxonomic status of

the specLes. She considened n. pLæta ar¡d R. negtii to be

sJmon5rme of R" crgstaLLina based on sPolle a¡rd thallus morphology.

Although the type specímen of B. eryetalTirla Tr. has not been

Located, the specimens examined by Jovet-Ast were considered by

hen to bea:r a close nesemblance to specimens in the herbariun of

RaddÍ.

Specimens of E. ey7gtallí,rtn t¡ave been collected ove:r a wide

clirnatic range in South Australia. A detailed study of thallus

and spone rnonphology of thís species has been carnied out a¡rd the

nesults pnesented in a papen accepted fon pr:blication in The

Br.yologist, 1974. A discussion of the study on spore morphology

is given in Chapten 6.



FTGURE 
'.+9

Ríccia crvstallina l. ementL Radd-i

Variation in thallus form. All'
specimens contained. mature spores"

All scales in mm.





FTGURE 
',5O

Transverse section of the thallus of
Riccia crystalling.
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FIGURE 5 "51

Scanning electron micrographs of the
sp ores of Riccia crystallina.

&o Distal faee

b. P¡oxirnal f ace





FIGURE 5.5?

Distribution of collection localities
of Riccia crystalli4a ín South Australia.

Rainfall isohyets give annual rainfal-]
in cm.
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14. Rieeia ecùernoÊa Hoffm'

Hoffmann, ín Deutschlands Flo:ra Cnyp'togamiet 1795'

Ríccia cauemnosa Hoffm. emend Raddi'

Raddi, J' 1818: 351' 353'

Jovet-Ast, S. 1964-65: 459-483'

@'
R. rautøteni.i steph. 1B9B:53. Jovet-Ast, S. 1964-65:459-483'

.R.bahiensisSteph.1898;51.Jovet-Ast,S.1964.65:459.483.

R" montagneã steph. 1B9B: 44. Jovet-Ast, S. 1964'-65: 459-483'

R. tery,ac,ùqtlpd eota 1915: 59-75. Jovet-Ast' S' 1964-65: 459-483'

R. teLlinü GoIa 1915: 59-75. ,Jovet-Ast, S. 1964-65: 459-483'

R. mtLtiløneL'Lata Steph. 1898: 48. Na-Tha1ang, 0. 1969: 136-138'

Holotjpe t ?

Gametophyte monoicous, forming compact rosettes 15-40rrn in

diameter (rig. 5.53). Thallus 5-15mn long, 2-4nrn bnoad' uppen

sunface clear:ly manked. with air chamben areas, green to yerlowísh

green, usually tinged' with red' on punple on upper sunface'

sonetimes only at mangin or aPex' Channel bnoad at apex'

elsewhene flat (Fig. 5.54). Bnanches biñrncate to tnÍfuncate'

shontlytodeeplydivided,oftenovenlapping.Thallussegment

obcr-rneate on obcuneate-oblong, aPex not¡r¡ded to truncate, often

shortly bilobed. Mangin of thal].us tumid, inflexed at apex'

elsewhene thick and nounded'' Capsules numerous' deeply

ernbedded in thallus. Spones 70,O.tl,2.Sun in diameten, da::k

bnown;wing2.5-T.5Umwiderwithac:¡enatemangin;distalface

with dichotomous ridges fornning aneolae towa:¡ds mangin of spore;

p:roximal faces with innegulan nídges, with a distinct t¡rinadiate

nidge (rig. 5.5s).
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Dist¡.i-bution:

South Australia (fig. 5.56): Chanbe:rs Gonge, west of Lake

Fnome; 2orurr east of Lake lbome¡ soUthern cnoss Bone swamp'

Koonamore; Tassie Cneek, Co¡runna Stn', I¡ron Knob; 151(rn north

of Tenowie; Bowen, SoKm west of Mongan; }lalkenfs Flatr 45Kfn

south of BLanchetown¡ tlnattenbully, south east of Naracoonte'

Nontherrr TennitonY.

specimens Examined:

South Aust:ralia: SePPeIt 0265'

2401, 2405 0 2406, 2598, 3171,

31?6, 3205 , 3206, 3207 , 3208 '
3260 , 9262 , 3263 , 3264, 3266 '
3313, 3314, 3315 , 3316, 3317 '
R. Schodde 5t2 (in AD).

No:rtherrr Tenritony: Na-Thalang 88t 98, MEL 19799, 19802.

0363,

3t72,

3209,

3309,

3318,

0485,

3173,

32!O,

3310,

3319,

0626,

9t74,

3257,

3311,

3320,

2400,

3175,

3259,

33t2',

3321.

Riceí,a rruLtí'Lønellata Steph. Hototype: Finke Riven,

Centnal Ausüralia. Coll: !1.F. Schwa:rz, 18862 G 12732'

IsotYPe: MEL 19799.

Discussion "

Jovet*Ast {1964-65, !967 ) undertook a detailed nevÍsÍ<¡rr of

F. oaùewloilø in an attempt to clanify the taxonomic status of this

species. on the basis of thallus and sPore morphology she conside::ed

R" ?úttalênì.i, R. ba?yieneie, R. montaqne¿, R. tenací.artpä ar¡d

R. tellínü to be sJrnonyms of R. eaoerrl,oaa. The type specimen of

R. esuemoea Hoffm. has not been located. However, the specimens

examined by ilovet-Ast we:re considered by he:r to bea:r a close resem-

blance to specinens in the henbariurn of Raddi'
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The tl|Pe specimen of 8. mtltilønelLata is suffícÍently sim-

lla:r in thallus and spone monphologr to specimens venlfied by

Mme. ,Jovet-Ast as .R. caüernola to be considened äs conspecific

with that species.

Specimens of R. oüUeYnosa. collected in South Austnalia exhibit

a degnee of variabíIity ín thallus monpholory, particutarly in

size and colourr. The distinctive featr::r'es of the species atre the

pigrnentation of the uppe:r sunface of the thallus a¡¡d the mo:rphology

of the sPores.



FTGURE 
' 

"51

Ríccia cavernosa Hoffm. emend- Rad-d.i

Variation in thallue form.

Sca1es in mm.





FTGURE 
' 

"54

Transverse section of the t'hall-us of
Riccia ceivernoga.
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FIGIIRE 
'.55

Scanning electron micrographs of the
spores of Riccia cavernosa"

â. Distal face

b, Proximal face





FIGURE 5.56

Distribution of coLl'ection localities
of Riccia cavernosa in South Australia,

Rainfall isohyets give annual rainfall
l-n cm.
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15. SPECIES OF UNCERTAIN TAXONOMIC STATUS.

Nine species of the sutrgenus Rice'í,elLa have been fourd

in south Aust::alia. seven of these species atre he:re r-eganded

as being of uncer:tain taxononíc status. Two of the species,

R. multifidø steph. and fi. dupleæ Lonbeen have a long' nalrrow

stnap-like thalLus and have not been found fe:rtíIe in South Aus-

tnalia. However, steríle Specimens which agree in form wíth

specirnens identified as .R. muLtífidn and R. dupLer by Na-Thal'ang

(1969) have been collected. The nemaining five specíes, which

have much bnoade:r and clea¡'Iy spongiose thalli, pnobably belong

to the following species: R. ilpqryí,'oea steph. , R. papuzosa steph"

B. e?ólêtf,a Steph. " R.rw,eoieola, steph.rand.R. deeerbicozø steph.

!5.1, Riecia rruLtifidø StePh'

StePhani' F. 1BB9: 45.

StePhani, F. 1898: 365.

Synon5rm:

R. burmettensis steph. 1898: 45-46. Na-Thalang, 0. 1969¡ 187.

Holotlçe: lfest Ballenden Ken Range, Queensland'

Coll-: I(ansten. VIEL 19777.

Ganetophyte (?) monoicous, fonming:rosettes Ín young

stages,becorninggneganious.ThallusS-15r¡mlong'apP:îox-

imatety lrun bnoad. uppen sunface with more on lees distinct

aínchanberareas'g]leentotightgneen.Charrnelnarro$'at

apex, elsewhene flat. Bnanches bifuncate to multifi¡ncate'

Thallus segment narrowly lineat"

Distnibution:

south Austnalía: comaum, south east of Nanacoonte;, Rules

Swamp, south of ltrattenbullY.

New South lfales: Queensland; No¡therr¡ Territoryi lÍestenn

Aust¡ralia.
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Specimens Exarnined:

South Austnalia: Seppelt 251.7, 2543, 2587r 2588'

Queensland: Holotype: t{est Bal-lenden Ker Range'

CoIl: Kansten. MEL 19777.

Discussion;

The species has only been collected in south AustralÍa fnorn

tbe lowen south east district. unfontunately, Ít has not

been found fertile in this State.

stephani (1898) consid,ened that the species was possibly

dioicous. Howeve:r, Na-Thalar¡g (1969) descnibed ít as monoicous

but nrade no nefenence to antheridia. She deecnÍ5ed the capsules

as trsingle, pr:ominent on ventnal sr¡:rfacerr and the SPoreS aS

tt65-1OOU dLameten; reticulate on both sidestt. South Austnalian

plants have been compa::ed with the holotype of R. rruLtífída

(U¡1, tgZZT) an<] although si¡níIan ín thal-lus monpholos¡' thein

identity cannot be confinmed rxrtil fentile specimens and nature

spores ar:e kr¡own.



FTGURE 5"r7

Distribution of collection l-ocal-ities
of Ri-ccia multifida in South Australia.

Rainfall- isohyets give annual rainfall
irr cm.
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15.2.

60,

Rieeín &,ple.æ Lonbeer.

MüIIe:r, K. 1941: 90-118.

Rabenhorst, L. 1954: 429-430.

Arnnello S. 1956: z9t,

HoJ-ot1¡pe: ?

Gametophyte monoicous, fonming nosottes on rnone comnonly

in cnowded cincula:r patches. Thallus 10-20r¡n J.ong, apProx-

!-mately lnrn bnoad. Uppen sunface not ma:rked with ai:r chanbe:r

aneas, occasionally becoming caverrrous towa:rds base of thallus'

Plants green to light green. channel nannow at apexr elsewhere

flat. Br:anches multifu:rcate. Thatlus segment na:rnowly linean'

Distr:ibutÍon:

South Austr"alia: Wilpena Pound; Mt. Cnawfond Pine Forestt near

tfilliamstown; Cornaum, south east of Narracoor:te; Rules Swarnpr

south east of Wnattenbully; Penola; Glencoe.

New South Wa1es¡ Nonthern Terrítony; Víctonia.

Specimens Examined:

South Australia: Seppelt 0329' O37B' 2458, 2531' 2577,

2633, 2659, 293t.

Victonia: R.J. Chinnock 195 (in AD).

Discussion

Although this species has not been found ferrtile in south

AustnalÍa, one fentÍle specimen (Clilnnock 195) fnom Balla:rat, Victoria,

gave a spore dÍameter. nange of 105.0-125.0ym, with a wing width of

5.0-7.5Un, and 9-10 aneolae across the díaneter' Tt¡e tnilradiate

nidge was indistinct and the wing mangin cnenulate. Unfortunatelyr



or.

the type specinen of R, dupLeæ has not been located and South

Austnalían pJ-ants have been tentatively placed as 8. dzpler

followíng a companison with speeimens considened by Na-Thalang (1969)

to be this species. fn nefe::ence to he:: identificatíon, Na-Thalang

stated that rtthe t5rpe of R. ûupLeæ lcnb. has not been seenr but

MüIlents descniption is inadequate to decíde that the Australian

specimens alle conspecífic. rl

Paton (19?3) has T'ecently companed .R' cæn'Lieulata Hoffn.

and /?. dupleæ Lorbeen arrd followíng a companison of thallus dimensions,

spore rnorphology and chncmosome complement, she concluded that there

was some uncer:tainty as to the taxonomic status of R. ûtpLeæ.

A detailed comparative study of the .R. fLuitwrs gnoup of

species will be necessary to clanify the identity of F. ù'tpLeæ and

othe:r species of this gnoup.



FIGURE 
' 

"58

Distribution of collection localities
of Riccia d.uplex in South Australia"

Rainfall isohyets give annual rainfall
in cm"
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15.3 Riecia spon4iosa StePh.

Stephanio F' in litt. ad L. I,evien, 1906'

Holotype: Jubbul, New South Wales'

CoIl: I{.fí. ![atts No. 144' 1903. NSW H 97'

Gametophytemonoicousringz'eganíouspatches.ThalLus

8-12mn }ong, 4-6mm bnoad. uppet surface rnanked with di$tinct

ain chamber aneas, plants green to whitish-g:reen. channel

narrov{ ancl deep at aPex, becoming bnoad and flattened towards

base. Bnanches usually bifu::cate, divengent. Thallus segnent

obcuneate to obovate-oblong, aPex rounded, occasionally shontly

bilobed. Mangin of thal]us acute. scales small, hyaline'

pnesent only near aPex. capsules deepty embedded in thallus.

spones 82.5-110.oun in dian¡eten, dank b:rown; wing 2.5-8.75um

wide, with an uneven to finely c:renate nnrgin, distal face

regularly neticulate, fonming tO-!2 a¡:eolae across the diameten;

p:roximal faces simílan to distal face, with a narnow' distinct

tni:radiate nidge.

DistnÍbutíon:

south Australia: Angonichina Gonge, nonthenn Flindens Range;

lfilpena Pound; Yourambulla Caves, south of Hawken; Irla.nnen

Gonge, nonth of Quonn; Vivonne Bay, Kanganoo Islar¡d; nea:r

Kingscote Ainport, Kanganoo Island; Anchibatd Makin Resenvet

nonth of KeÍth; ch:ristrnas Rocks, 25Km south of Keíth; cornaun

Fonest, south east of Nanacoonte; Rules Swamp, south of

W:nattenbuli-y; Car:oline Fonest, nea:l Mt' Gambien'

New South Wa1es.
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Spec imens Examined:

South Austnalia: Seppelt 0398' 0r*04r 0405' 0413' 0434'

0451,0455,0457,0460,0469' 0597' 0598' 20t2r 2013'

2085, 2!24, 2!tg, 2499, 2495' 2506' 2509' 2513, 2529'

2586, 2588' 2601. R.,I. Chinnock 3004'

New South tlales: Holotype: NSW H 97. 0 Na-ThaÌang 31' 239.

Discussion.

Thespecimen,fínstlydescribeclbyStephanlinalettento

Levie?, was ilLustnated in the lcones Hepa'Eícanum (IV, p. 388'

fig" 1a). This illustnation has not been seen and the specíes has

been tentativety Ídentified following comPalrj.son with the type

specfunen and with specimens identifíed by Na-Thalang (1969).

The holotype (wSW H 97) bea:rs no mãture spores. Consequently

it is d.ifficult to ve:ríSr the identity of specimens identífied as

R. Epongì,osa w.ith the type specimen. I{oweven, South Austnalian

specimens have a ei¡nilar thallrrs mor'pliology to that of the type

specimen.



FIGURE 5 "59

Distribution of collection localities
of Rig.cia .sponË1osa in South Australia.

Ra.infall- isohyets give annual rainfall
in cIIt o
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15.4 Rì,cet a pqul'oea StePh.

Stephani, F. 1889: 45.

Stephani, F. 1898: 52.

Holotype: Silventon, Victoria. Coll: R'A' Bastow' 1888'

MEL 19776.

GametophSrte ( ? ) rnonoícous, in pa:rt rosettes on occasLonally

fonming nogettes. Thallue 8-20¡r¡n long, 3-6¡rrn broad. upper

surface finety ¡nanked with air charnben areas, whltish-gneen to

gneen. channel namow at apex, becomíng b:roade:¡ and flatter

towands base of thallus. Bnanches funcate to bifuncate' ThalLus

segment bnoadly oblong to obovate-oblongt aPex rounded to

trt¡ncate. Mangin of thallus acute, attenuate. scales small.

hyaline, Pnesent onIY near apex.

Distn ibution:

south Austnatia: l{ilpena Porrnd; fla:nrren Gonge, nortth of Quorn¡

Tassie Creek, Conurma St., Inon tGob; Mt' Monsten, 9l(n south

of Kel.th.

Victonia; I'lc-.sterr¡ Australia; New South llales'

Speclmens Exarnined:

South Austnalia: Seppelt 0391' 0452' 27?7, 2728t

g!7Q, 3184, 3288, 3308' 9922, 3326' 3328' 3329'

l{esterr¡ Australia: Nanembeen, CoIl: N' Manchant'

Victoria: HoIotYPe: MEL t9776.

2786,
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Díscussion.

spores of thls species have no+ been found ín specimens

collected Ín south Austnalia. Thene arle no matur¡e 8po¡res in the

tlpe specimen (rc1 19?76) and whilst South Austratian specimens a'ne

sínilan to the holotype Ín thaLlus monpholory, the identíty of the

specÍmens cannot bè venified owing to the absence of spones.

Na-Thalane (1969) gavè the following data on spore monphology:

rrspone 1OO-14OUrn, brovrt, almost nounded frorn distal face with on

without wing; distal face finely :retÍculate forning 12-15 a¡'eolae

ecross the diameten, areolae 5-6¡m wlth a thick b:road incompletely

thickened bonden, ridges thlck and shont at the corners; p:roximal

face with dÍstinct tninadiate rnank or: sometLmes indistinctly mankedrt.

Stephani (1898) eonside:red ttris species to be' dioicous whilst

Na-Thalang (1969) ::eponted the species to be nonoicoue. Stephani was

not able to obse¡rve spores in the tyPe specímen and nay have been

Ied to the conclusion that the specles YJas dioicoue. Na-Thalang

(1969) neponted I'anthenidia in t!Ío rovts at both sides of the

archegoniarlf and thus concluded that tt¡e species was monoicous'

Neither anthe:¡idia noll archegonÌa have been obse:rved in South

Austnalian specimens.



FTGURB 
' 

"60

Distribution of collection localities
of Riccia napulosa in South Australia.

Rainfall isohyets give annual rainfall
ín cmo
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66.

Riecb areea Steph.

Stephani, F. 1898: 51.

Holotlrpe: Ankaninga, South Au 'tralÍa, on clay pan.

Coll: R. Helms' 1891. G 1.2729.

Isotl¡pe: 1,18L 19765.

Gametophyte monoicous, fonming Lnconplete nosettes. Thallus

up to 10nm long, 2,5-3rrn bnoad. uppen surface clearly ma:rked

with aín chambens at apexo becoming cave?nous towands base of

thallus. Plants grîeen, shining at apex. channel nan:low at

apex, becoming flat towands base of thallus. Branches figcate,

often shontly bÍlobed at apex. Thallus segment obcr¡neate-oblong'

apex obtuse on nounded. bfa:rgin of thallus thickr acute to

more or less obtuse. Scales Small, hyalÍne, pnesent only near

apex. Spones 65.0-8O.0prn in díameten, dank bnown¡ wing

3.75-5.0¡rm wíde, with an uneven mangin, distal- face regularly

neticulate, forrning S-10 aneolae across the diameten; pnoximal

faces simÍIa:ro with a distfnct tninadíate :ridge.

Distribution:

South Austnalia: Ankaninga, vrest of Oodnadatta¡ nea¡ Pont

Augusta.

Speclmens Exa¡nined;

South Australia: Holoty¡re: Arkaringa on clay pan. CoII:

R. He1ms, 1891. G 12729.

Isotype: l,fEL 19765.



67,

Discussion.

Na-Tt¡alang (1969) considered Ê. e?oßeq, to be close

to R. deeez+ì.æZø Steph. She neponted that the s¡nnes of

n. a?agaA were langen and that the aneo}ae on the distal face

were la::ger than those of the distal face of the spo:res of

R. deseúico|,a. Punthen, Na-Tha}ang stated that the thallus

of R. e?a,gea, was mone cavennous and shiny than that of

R. deeenúùcoLa.

spone size ar¡d the numben of aneolae across the diameten

of the spone have been shown to vary conSidenably under the

infl,uence of diffenent envÍ:¡onmental factors (see Discussion¡

Chapten 6). The cavenDous nature of the upper su:nface of

species of the subgenus RiecieLla has also been shown to be

a rathen vaniable charactenístic in South Austnalian speeímens.

In view of the variabilitlr sho$¡n in these thallus and spone

cha:ractenistics, it Ís possible that fi. Craasa, and 8. deeelúi-

coIÃ rîay pnove to be consPecific.



FTGURE 5"61

Distribution of collection localit-ies
of Riccia crassa in South Australia"

Rainfall isohyets give annual rainfal-l-
in cmo
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15.6. Rieeia mtscteola Steph.

Stephani, F.1BB5:

Stephani, F. 1898: 38.

Holotype: ? G.

Gametophyte (?) monoicous, fonnÍng la:rge nosettes or Part

nosettes. Thal"lus 10-20mm long, 3-4rnm broad. Uppen sr:rface

clearly ma:rked wfth ai¡r chambe¡rE' gleen to yellowish-g:reen,

often pÍgmented towards base of thallus. Charu¡el narnow

and deep at apex, becorning fl¿tter towards base of thallus.

Bnanches firr.cate to bifr¡:rcate on occasionally tnifuncate.

ThaILus segnent oblong, apex rounded to tnuncate, occasionally

shontly bilobed. Marrgín of thallus acute, attenuate.

ScaLeg hyalineo extendÍng along thaLlus manglns, not

nestnicted to apex.

Distr:ibution:

South Aushralia: !'tíIpena Pound; Mt. Monsten, 9Kn south

of Keíth"

New South llales.

Specimens exarnined:

South Austnalía: Seppelt 2800' 2918, 2926, 2930' 2933'

295?Ð 2960, 3006, 3107, 3009, 3021, 3042, 3052, 3062,

3063.

DíscussÍon:

The type specimen of the specíes has not been seen and

specimens have been identífied tentatÍveì-y sensu Na-Thalang.

South Austnalian specímens have not been found with ¡natr¡¡re

spores. Na-Thatang (t909) desqribed the EPores as: fr70-85¡rmt

nanely up to 100¡ln, yellow bnown, irregulan in forrn wíth a



69.

crenate wing 4-6prn wide¡ distat face negularly neticulate forrning

?-9 angular aneolae across the diamete:r each 10-15um wide, the

borden of aneola thín and low sometÍmes incomplete, naised up

at tt¡e cornera; proxùnal face with distinct t¡ri¡radiate ridge '
tlerest being noughened by less dístinct aneolae and scatte¡red

high :rídges.'t

stephani (1898) desc:ribed the spones as being 60¡fn in

dismeten with a br.oad wing, and having the surface densely lamellatet

the lamellae (nidges) negularly branched (areolate)' He also

eonsldered the specLes to be d-iolcous. However Na-Thalang (1969)

consldened the specÍes as monoicous having rrarchegonía in single

on al.ternate rovts along the fi¡r:row with anthenidia at both sides ' 
rt

Observations on specimens colLected ln South Austrralia and ten-

'Eatively identlfied as this species woutd' suppont the fÍndings of

Na-Thalang.

Specimens ídentified as .R, mtaeieo\a exhlbit consÍderable

variation in thallus featrres. A companison of these specímens

with the type specimen will be necessary in onden to clanify the

tanonomy of the sPecJ.es.



FTGURE 
' 

"62

Distribution of collection l_ocalities
of RÍccia muscicol-a in South AustraLia.

Rainfall isohyets give annual rainfall_
l-n cm.
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70.

Rí.eeía deeetútboZø Steph.

Stephani, F. 1898: 48.

HolgtyPe: Anco-eLllina I^Ie11-, Evc¡card Range, South Aust¡alia.

CoJ.l-: R. Helms, 1891. G 12650-

Isotype: MEIJ 1976ô.

Garnetophyte rnonoicous, in conpact patches. Thallus 10'15run

Iong, 3-5nur bnoad. Uppen sunface wíth distinct afu chambenst

pale gneen, Channel narrov¡ tt aPexr becoming flat towards

base of thallus. Bnanches fir:rcate to bÍfi:rcate r divengent.

Thallus segment oblong to obovate-oblong, apex nounded.

Mangln of thallus obtuse, thick. Spones 57.5-77.5¡tm in

dianeten, bnown¡ wing 1,25-5.0ym wíde, wl-th a more or less

cnenate to uneven rna:rgin; distal face negulanly areolatet

fonming 6-8 areolae across the diameten; pnoximal faces

simílan, wíth a more on less distínct tninadiate :ridge.

Distnl.bution:

South Austnalia¡ Arco-eiLlina llell, EVera¡rd Range.

Nonthenn lernitony; tleste:rn Austnalia.

Speci¡nens ExamÍned:

south Austnalia: Hototype: Arco-elllina tlell, Everard Range.

CoIl: R. He1ms. 1891. G 12650. Isotype: MEL 19766.

Northenn Tennitony: MEL 19706, 19798, 19800.

l{estenn Australia: Northampton Gonge, CoIl: G.G. Smith'

196S.
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Discussion.

Na-lhalang (1969) considene4 R. deeertì'aoh to be tlose

to .R. ercßea with the spores of .8" deeetbí¿oZa boirrg snallen

and hevÍng smallen aneolae on the dLstal face than R, arcgga,

However, plants identífÍed :respectively as fi. ctoeaa

(MEt 19765) and R. deeexti,eol.a (MEt 19766) have sPones

símila¡r in both sÍze and monphoJ.ogy.

ft ÍË thus clea:r that furthen studÍes are necessary to

clarify the identlty and the spo:re eharacteristics of plants

referned to these taxa.



FIGURE 5 "67

Distribution of collection localities
of Riccia d-esertícol-a in South Australia.

Rainfall isohyets gi'ue annual rainfal-L
in cmo
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CHAPTER SIX.

SPORE MORPHOLOGY.

Intnoductlon.

The sponee of HepatLcae vany gneatly in size, fnon less than

10¡rm (e.g. Ifutatqella, t'ophocoLea) to none than t50pm in día¡ete¡r

(e.g. Rieeí,a, EæomOtheea), Vaniation is also for¡nd in the fo¡n'

a¡rchitectur"e and sculpttrnlng patterns of the coat, coLor¡¡r, and

maûner of emengence of the sponeJ.lng on germínation (Scht¡ste¡r, 1966).

Thnee genenal stnata are usually dÍstinguished as formÍng the

spore wall. These are the endospcrne (intine), the Ínner }ayen; the

e)<ospore (exine), the outen layen; and the outen exosPone (penineum),

which lies on the sunface of the exospone and nepresents the ?ennants

of the old spone mothen cell.

The sculpturing of, the exosPore may be used as a dÍagnostic

feature to identify the fanily on genus of the sPoner or sometimee

even the specíes or snallen taxonomic unÍt (hdtman, 1969). Endtman

fi¡rthen stated that ttin sone ptants, certaln lnherent dlfferencea

atle expressed less cleanly Ín the gene:ra1 apPearance of the indlviduals

than in the size a¡d fonn of thein spores or pollen grainstr.

Obeervations on thallus and spone monphologf of speeirnens of Riæia

collected in South Austnalia have shown that wtrilst thallus nonphologt

rrny vAry consíderably r:rrder diffenent envi¡ronmental conditíonS,

Spore mOrphologr ne¡nains nelatively constar¡t. Much emphasis has

thenefone been placed on sPo?e morpholory ín thle Etudy in onden to

cla:rify the taxonomy of the species occurring in South Austnalia,

and in an attempt to assess the nelÍalilíty of this character Ín

tar<onony.
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It is noyr genera¡ly accepted that an adegr:ate species des-

cnÍption mr¡st include referetlce to spore rnorptrology. lluch of the

presênt tanronomic, r¡ucertainty within the genus Rì,eeia has been due

to lack of refenence to thie featr¡¡re in ea:rlien descniptions a¡¡d

the absence of rnatr¡ne s[þ:1es in some type specimene.

Spo:re size, shape, color.Dl, sculptu:rlng, wing width and wing

nangin cha:ractenístics have been used ín this study. Of these, spone

sculptuning has been found to be the least va:rÍable ar¡d consequently

the most useful featune fon to¡onomic punposes. Spone morphology

is of panticulan taxono¡nLc use for dried specimens ln which thalLus

has becone nore o:r less distorted on d:rying and difficult to reatore.

Howeven, fon neliable identification of taxa spone rncnpholory muat,

Ín most instances, be used in assocLation v¡ith featunes of thatlus

nonphologr.

The for¡n spores whlch result from neÍ.osis of the spone mothe:r

cell are amanged in a tetnahednal fonnatíon. In species p:roducing

nore or less globular spones (e.g. R. al.bådq R. nacrcspo?a) the

developÍng spores possibly separate quite early in thei:r developnent.

However, in most species the developing spores :remaÍn r¡nited r¡ntil

natunity. Each spone enlanges asyrr¡etnically to fonn a nounded distal

face and a trilete pnoximal sunface with an often distinct tninadiate

nidge rnanking the positíon of attactrment of adjacent spores. In

foun specfes, R. a,nel,Lü, R. æntpaota, R. ørtiaü ar¡d 8. peneeottä,

the spones nemain perrnanrently united in tetnads. Spone development

and fo¡'rnation of the spone wall has been EtudÍed by Leítgeb (tae+¡,

Been (1906), and Goebel (1930).



74.

Schuste:r (1966) sugge6t€d that sI)or€ size i¡ the Hepaticae

could be linked, at J.east in pant, þ¡ith phyloge4r, and that small

(g-fgUrn) and numerous SPones could be neganded as pnimitive. In

Riceùa and Splnercøtpoe, which have large sPores (30-ZOOUrn), spone

size is thought to be seconda:rily denived and in pant nelated to sPone

numbe¡, (Schusten, 1966). A detailed study of spone monphology of

Rí,ecia cryetal|ì,ru, in South Austnalia has shown that spone síze in this

species is in part relatêd to envinonnental featues such as mean

annual nainfall.

Spore size in the genr:s Riccia falls within the lange (50-100Urn)

anô very large (1OO-ZOOU¡) dia¡nete:: categoríes of Eriltman (1965).

Of the species known fo:r South Australia the smallest sPores are

found in .R. ctgetalti?lq, ß2.5-92.5Um) whilst the largest sPones occur

in ^R. Lì¡nbata (92.5-150.0Un). A sunnrary of spo::e diameten range and

wing width for the South AustralÍan species is given in Table 6.1.

These figunes ane based on obse¡vations made on specimens fnon

South Ausüra1ia, ufiless othenwíse stated, and ane not necesSarily

:retiable fon specimens from othen localities.
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TABTE 6.1

Spone d.iameten trange and wing width of species of

Rì,ccia collected in South Australia.

Diameten range

um

lling width
um

R.

R.

R.

fr.

B.

R.

R.

R.

E.

.R.

n.

.R.

R.

R.

*8.
,frt F.

R.

rt R.

R.

,t R.

8.

77.5

80 .0

65 .0

62.5

92.5

100.0

87.5

67. 5

62.5

65 .0

62,5

82.5

52.5

90.0

65.0

105.0

82.5

100.0

65 .0

70.0

57.5

criní.ta
aspneLLa

erozaleü

nígreLla
Lì,¡¡ibata

mdcrcSpo?a

aLbida

bifiæea
mægínata

8O?OCA??A,

rorida
LøneLLoea

etgetaLlína
eØ)e?nosa

rruLtifidn
dupLeæ

eporqiosa

pquloea
e?q8sa

rrussieoLa

deeerticola

- 137.5

- 142.5

- 105.0

- 92.5

- 150.0

- 140.0

- 115.0

- 97.5

- 97.5

- t22.5

- 102.5

- L27.s

- 92.5

- t12.5

- 100.0

- 125.0

- 110.0

- 140.0

- 80.0

- 85.0

- 77.5

3.75 - 7.5

5.0 - 10,0

2,5 - 5.0

1.5 - 6.25

5.0 - 10.0

wingless

wingless

2.5 - 5.0

2.5 - 6 .2s

2.5 - 7.5

2.5 - 7.5

3.7s - 7 .5

3.75 - 8.75

2.5 - 7.5

3.0 - 5.0

5.0 - 7.5

2,5 - I .75

2.0 - 3.0

3.75 - 5.0

4.0 - 6.0

1.25 - 5,O

* data ex Na-Thalang (tg0g).

'+'t snecímen fæom Victonia.el,

A discussion of the value of spone rnonphologr in cta:rifying

the taxonomy of the specíes of Rieeia yet found in south

Australía follows.
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Spone Monpholog¡ and of Ríeeia e*inita,

In he:r studies of the genus Rieeía in Australiá Na-Trttalarg

( 1969) :recorded a total of six cilíate species including ttrree

species pnoposed as nev¡ and one specÍes not pneviously necorded in

Austnalia. These species wene placed by hen in two sections within

the ,tCiliatatr group. In one grouP, cha:racterized by long cíIía and

the capsule bearing cilia, she placed.R. LongõeiLi¿úa Na-Thalang

(pnoposed), F. areolÃþa Na-Thalang (pnoposed) and .R. eriníta TayI'

In the other gnoup, with shont cilia and the capsule not bearing

cilia, she placed fi. cyozaLeii f.,evie:r, R. asprella Carn. et Peans' '
and B. blackíi Na-T'halang (pnoposect).

specimens of species belongÍng to the fonmer gl4ouP and collected

in South Austnalia have been c:ritically studied and compared with

t]rpe and isotype specimens of ft, LongíeiLiata, R. ateo'l,íta' and

n. erinita with special ernphasis on sPore monpholory'

A surnmany of the nesults of measu:¡ernents of spone diarnete::

and wing width, the nurnben of areolae across the díameten of the

distal face of the spone' mean diameten ar¡d standand deviation, of

specinens of .R. eyLníta collected in South Austnalia ane given in

Table 6.2.

A comparison of similar features of R. |øtgioiliata, R' areolÃtd

and 8. erinàto, as recognized by Na-Thalang' ane given in Table 6.3.

It can be seen from Table 6.2 that fon R. erinita the nange

of diameter fon spores fnom a single capsule, the numben of areolae

across the dianeten and wing wldth vany considerably, even between

capsules fnonr the same plafit. Particular conside¡ration has been
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given to the valriation in the number of a:¡eoLae acnoss the diameter

of the spo¡re. Na-Thalang (1969) used this feature as one of the

rnajon cnite¡ria fon sepanation of the Iong-ciliate species (see

Tab1e 6.3). Variation also exists in the natr¡re of the wíng margln

and the distinctness of the trinadÍate ridge on the pnoxirnal face

of the spone.

Type specimens of F. LongÌ,eiL'i.ata and R. areolata could not be

for¡nd at the New South Ïlales NatÍonal Henbanium (N$f). Hence

isoty¡re material of R. ayeoLata fnon the John Ray Henbaniun (SYD)

was examíned and spores of this naterial we¡'e foruld not to match

those of the t5rpe deseniptíon. Isot¡¡pe sPores of R' æeolata

(Na-Thalar¡g 236) nanged fnom 67.5 to 97.5pm in dÍameter', with 6-11

aneorae across the diameter, with a finery cnenate mangin (comPane

Table 6.3).

Two fu¡¡the:r henbanium packets label-ted as containing R. Lo'tgi-

eì,Liata (Na-Thalang 100) wene examined. Both packets containly only

a few stenile thallus lobes of a long-ciliate specíes whilst the

remainclen of the matenial in each packet was fi' albÌ.da. One of the

packets o labelle ð. tlRieeia, albidø SuII. (with .R. Longieiliata)l1 was

also marked rrlsotlpert, whÍIst the second packet was labelled

ttRíccia aL:bida SuIl. anð. Riceía Løn'gíeùLíata sp' nov'¡r A seanch at

the New South Wales National He:rbarium (NSI'¡) and the 'JoÌm Ray

Henbanium (SYD) fail-ed to locate a specÍfic hototype packet of

R. Longí'et'Liaþa.

In addition to the similarity of R. eriwita" 'tR. Longia[Liata']

and ft8. ateOLatan in spone morphology, Iong-cilíate specímens coll-

ected in South Ausüralia have shown a conside:rable degnee of

variability in thallus monphology. Na-Thalang (1969) described
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R. Long¿eikbe es Ì¡evlDg a doraal cha¡¡neJ ¡ulrrow thnoughout, a

condition she cor¡sidered thís species to shane with .R. ertnita.

Rieeiø dreo'l,ata was descnibed as having a donsal channel narrovt

at the apex and bnoad. elsewhene. Specimens have been found in

South Aust:ralia having a namow cbar¡nel thnoughout on one bnanch

of a dichotony whílst the othen branch had a channel narrnow at the

apex and bnoad elsewhene. It has become apparent that in immatu:re

thalli the channel is narrow and that as the capsule develops and

incneases in size the channel becøres bnoad. FaLlu:re to rrecognize

this aspect of developmental monphology has nesulted in confi¡sion

of the species.

Na-Thal-ang (1969) obtained a chromosome nurnben of n = g fon

both .R. crinita and .R. ateolata whilst the chr-omoso¡ne nr:mben of

R. Longi.eí,Lidta was deterrnined as n = 16. Haptoid - diploid species

pains ln Ricaia are well known (Berrie, 196+), and also in othen

hepatics (Schuster:, 1966). A doubling of the chnomosorne compJ.ement

can not be taken as a cnite:rion forr sepanatíon of species (Schuster,

1966).

As a nesult of the detailed investigation of both thallus and

spore monphology und.entaken in thÍs study it is clear that both

.R. Lorqie|Li¿tø Na-Thalang (pnoposed) and .R. aæolata Na-Thalang

(pnoposed) should be neganded as s3mon5rmous with .R. eriníta Tayt.



TABI,E 6.2

Spone charactqristics of specimens of R. erinita TayI' collected in South Austnalia'

Herbaniurn No. Locality Spore diam.
um

Mean dia¡r.
wn

Wing tÍidtb
um

Aneolae
dístal face

8-10
9-t2
g-11
9-12

to-î2
9-t2
9-tl

10-13
11-13
9-13
8-10
8-10

77.5

77.5

77.5

80. 0

80.0

102. 5

102.5

87. 5

105.0

105.0

92.5

80.0

- 120.0

- 115.0

- 105.0

- 100,0

- 107.5

- 125.0

- 137.5

- tL2.5

- 132.5

- 130.0

- tl2.s
- 105.0

96.86

99.96

92.96

91 .78

93.14

113.94

l,20.19

106.89

119.85

118.18

702.16

89.05

s.d.

9.23

7.20

6.38

4.18

s.38

4.66

6.21

6.59

5.37

6 .10

3.8s

5 .20

3.75

2.5

2.5

2,5

5.0

5.0

6.25

5.0

6.25

5.0

5.0

3.75

- 7.5

- 6.25

- 7.5

- 7.5

- 7.5

- 7.5

- 7.5

- 6.25

- 7.5

- 6.25

- 7.5
_ s.0

Sepgelt 0472

0472

o472

0r+90

2410

3067

3067

3070

3053

3068

323t

3231

llitpena Pound

lassie Cneek
ll

il

il

n

il

ll

il

lr

il

fl

tt

il

il

ll

ll

!l

Pichi Richi Pase

\¡
@
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TABIfi 6.3

Spone chanactenístÍcs of ^R. LorgisiLí,ata, R. aleolnta,

and F. orirvita (aften Na-Thalang, 1969).

R. Longiciliata R. areo'lnüa R. erí.nita

Spone diam.
um

Wing width
um

Tninadiate
nidge

70 - 100

2-g

distinct

55-85

3-4

distinct

55-85

2-4

slightly
crenate

t0-t2

faint

lfing mangin almost entíre smooth

Areolae,
dístal face

9-10 5-9
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Spone Variability of Rieeí,a asprel1a,.

A study of spone rnonpholory of this species in South Austnalia

has shol¡n that spo:re dianeten, wing width and the nrrmben of aneolae

across the diamete:r of each spone vanies considenably (Tab1e 5.tt)'

although neasurements have been taken fiom only thnee South Ausùratian

specimens. Although it has not been possible to deternine a nelatLon-

strip between me¿rn spore dianeten and envíronmental facto¡.s, such

as mean annual rainfall (see Laten discussion of R. nignella and

.R. ctgetallir4¿), the mear¡ diamete¡r of spones fuom a specimen

collected in the south eastern distnict of the State at Comaun

(annual nainfall appnoxirnately 60.00crn) is significantly largen

than the nean diameten of Bpores fiom specimens collected in the

nonth of the State at tlilpena (annual nainfall 36.60cm).

The mear¡ diameten of the spores of the South Austnali¿¡¡ spec-

imens is significantly largen than the rean diameter of spones

fnon specirnens collected at Coonabannabnan, New South Ì{ales

(ta¡te 6.4). Na-Tha1ang (1969) necorded a spore diameten nange of

90-100¡.rn fon New South Wales speclmens and a range of 6-7 aneolae

across the diameten of the spones. South Austnalian specimens have

a range of 6-15 areolae acnoss the diarneten of the spores with a

range of diameten of 30-40pm fon spones fnom withÍn a single capsule,

Rieeía calif,owtì,cø Aust. is sirnilar in thaLlus monphology

to.R. aspreLla. Howeven, an examinatÍon of the spones of the

holot3rpe of the fonmer: specíes (G16099) nevealed a spone dianeten

nange of 47.5-57.5Um (I = 52,69, s.d. = 2.gO) with a wing width

of 2.5-3.75¡rrn. the bonders of the a¡eolae of R. califormica

are n¿urrowen than those of fr. aspneLlø a¡¡d naised at the cornens

fonming papíIlae. Thus on the basis of spone morphology these

two species are clearly distinct.



TABLE 6.4.

Spore cha:racte::istics of ^R. aspnelTa.

Henbanium No. L,ocaIity Spone dian. Yn Mean diam. Ur¡l s.d. lÍing width ¡rn areolae
distal-
face

Seppelt 0403

2932

2544

Na-Thalang 2tO

lfilpena Pound

Conaum Forest

Coonaba:¡rabna¡t
NSIf

il

85.0

95 .0

tr2.5

- t27.5

- 125.0

- 142.5

107 ,16

111.44

L2t.06

90.57

5 .0 - 10.0

5 .0 - 10.0

6.2s - 8.75

7-L5
t2-t4
6-10

8.85

7.60

10.58

77 .5 102 .5 5.95 3.75 - 6.25 6-10

@
N
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Simila¡ity of the sÞores of .R. erozalsii a¡rÃ R. bífiæca.

The thalLus of -R. oæßa,LB¿¿ beans cilia at the apex and often

along the mangin whilst that of R. bifunea is non-ciliate. A:rnell

(1956) neponted that a few cilia wene fourtd on the rnargins of the

thallus of fi. bit'tæca var.subinermí,s, Fnye and Cla¡rk $937-\7)

consioened that occasional specimens of R, bí.fu.teø bone manginal

cilia. Furthen sínilar"ity of the thal-Ius raonpholory between

R. cnozaleiì, and .R. bifiæca is found in the natber: r'ounded, elevated

thallus mangins which a¡.e often pignented.

A study of spor"e monphology nevealed that the spores of these

species wene closely simila:r 1n díamete::, wing width and the nr¡¡nben of

areolae across the dianreten of each spone (Tables 6.5, 6.6). Frye and

Cla:rk (1937-+7 ) reconded a spone diameten of 6B-115Um and a wing wÍdth

of 3-12U for Nonth Amenícan specÍmens of R. bíftnea, whitst Pea:nson

(1902) obtained a spore diameten of 95-100pm fo:: Bnítish Isles spec-

imens of this specÍes. b[ulIen, in Rabenhonst (1906-11), necorded a

spone diameten of 80-90(100)Um with 6-8 aneolae across the diameter

of each spone fon European specimens of R. bi.furea and a spore diam-

ete:r of 70-E0Lrm with 8-12 aneolae across the spone diameten fo:r

European specimens of R. erozalsíi. Zodda (193t+) gave a spore dian-

eten of 75-95pm fon i?. bifunea and 70-90ym fon .R. erozaleii ín

Italy. MacVicar (1926) neconded a spone díarneten of 75-90¡rm fo:r

R" bifineø and 65-B0pn for spones of F. erczaltii in BnitaÍn. Fnom

these pneviously published findings it can be seen that the spones of

these two species aÌe si.mila:r ín these featr¡::es. It is also clea¡'that

speeimens collected it South Austnalia ane simila:n ín spore nonphology

to Er:ropean and Nonth American specimens. Scanning electnon mÍcno-

gnaphs of the spores of R" eyozalaä (fig. 5.11) and R. bifunea

(fig. 5.31) fi¡rthen r.eveal the sirnilarÍty of the spones of these two

specÍes.

One of the most sÍgníficant finôings of this study of spone

nronphotory of R. crczalsii and R. bifinca is that in South Austnalia

these two species appean to be conspecífic.



Henbariun No.

Seppelt 3537
3537

3537

Henbaníun No.

Seppelt 25\2
0262
0361
0362

0362
2539

2539

2s39

Tannr¡a
Seppeltsfield
Eagle on Hill-

92.5
- 90.0
- 105.0

- 77.5
- 95.0
- 97.5
- 90.0
- 95.0
- 95.0
- 95.0
- 92.5

1.

Mear¡ diam.
um

79.24
80.19
94. 51

Mean dÍam.
}EB

68.94
82.99
84.24
82.31
83.79
8r+.89

83.33
67.42

s. d.

5.42
4.14
6.16

s.d

3.95
6.25
6.16
4.14
4.03
6.18
5.14
5.42

3.92

Wing width
um

2.5 - 5.0
3.75 - s .0
3.75 - 5.0

tling width
um

.0

.75

.0
- 6.25

3.7s - 6.25

a:r'eolae
distal face

9-11,
8- I

10-13

areolae
dístal face

9-10
8-10
8-10
8- I
8-10
6,L2
6-10
7- I

TABTE 6.5.

Spore chanactenistics of .R.

Loeality Spore diam.'
ttrn

Ur.nbrae
It

il

65.0
70.0
77.5

60.0
70.0
67.
72.
72.
't2.
70.

I

TABLE 6.6.
Spo:re cha:racte:ristics of .R. b|fwea.

Locality Spo:r'e dian.
ufn

-q

-7
-3
-5
-3
-5

2.5
3.75
ôE

2.5
âÊ
3.75
2.5

.0

.5

.'15

?t It

Cornaum Forest
!l ?t

5
c

5

5

0

557

@t

Na-Thalang 45 Barna].ien , NST{. 72.5 87.5 ?9.66

------_--1

2.5 - 5.0 8-10



Spore Chanacter istics of .R. niqreLla,

A summa:ry of the data on spore nonphology fclr this species

is given in TabLe 6.7.

The spone diameter obtained fon specirnens of R. nigneLLa

in South Austnalia ís similan to that of specimens examined fnom

New South l{a1es. Funthen, the diameten of the spones Ís sinita:r to

that given by Peanson (1902) of 50-75ym fon speeimens fuom the

BnitÍsh Isles, 60-80¡rm fon Errnopean specirnens (Muller., in Raber¡honst

1905-11), 58-75pm fon Bnitish specinens (MacVican 1926), 60-80ym

fon Itatian specimens (Zodda 1934), and 60-90¡.rm fon No:rth American

specinens (Fnye and Clank 193?-47),

A negnessíon analysis of the forrn y = a + bx was perfonned on

a plot of mean spore diameten vensus mean annual :rainfaLl (fíg. 6.2)

The significance of the regnessÍon anal-ysis was tested using

the equatÍon
b-ß

85

t=
ob

where P = Q

Therefo¡re
10

t1O = 6.612

t1o <<

It is thenefone apparent that a positive connelatíon exists

between mean spore dianeten fo:r spores fronr a síng1e capsule and

mean annual nainfall, such that an íncnease in mean spone diar¡eter

is associated with an incnease in mean annual rainfall.

t 2,0479
õñõÐ



FIGURE 6 "1

Mean spore d"iameter of spores from
single capsules plotùed. against mean

annuaL rainfall at collection Localities
of specimens of Ricciq*nigrgllq in
South Âustralia.
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TABLE 6.7.

Spone cha:ractenistics of F. nigrella

Henbanium No. tocality Mean
nainfall

(cms)

21.32
21.32
2t.32
39.60
39.60
39.60
39.60
39.60
50.00
50.00

Spore diam.
um

l.lean diam
um

70.76
73.7t
78 .30
83.18
82" 6s

82.1,2

82.69
81. s5

84. 89

86.67

tling width
utD

62. 5

62.5
70.0
75.0
70.0
72.5
67. 5

70. 0
75.O

72.5

77 .s
87.5
87.5
92.5
92.5
90.0
92. 5

95.0
95 .0
97.5

s. d.

3.9?
4.26

93

.00

.12

.08
5 .44
+.95
5.29

t.25
2.5
3.75
1.5
2.5
!,25
3.75
1.75
3.75
3.7s

3.75
3.75
6, 25

3.75
5.0
5.0
6.25
2.5
6.25
6.25

I
t

I

Seppelt 0477

0+79

0r+93

0443

0443
0443

041+6

0454
2567

2567

Na-Thalang 72

Na-Ihala¡¡e 2tB

Tassie C¡reek

lüarren Gorge

It

n

t¡

r
tt

il

il

n

fi

1t

ll

26

3

4

4

4
q

Seppeltsfield
tí ¡¡

Jornh Cneek,
Ban:ralier, NSW.

Tu¡mnlla1ee Ck. o

no¡rthern NS!{.

62.s - 82.5 72.2+

62. 5 - 82.5 7i.44

¡+. 56 2.5 5.0

4.47 2.5 3.75

cogr
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VanÍabiliw of R. Lï:ttbata SDOTES.

The langest spores fon any spccíee co!þcted in South

Aust::alia have been found in l?, Lù¡¡bata. A sununany of the data

obtained fnom a Study of spones in South Austnaliar¡ specimens is

given in Table 6.8.

Although this species has been co.Llected fuom Localities whe:re

the mear¡ annuaf nainfall afrains 50cn pen annum, matr¡¡re spot'es have

as yet only been found in specimens collected fnom dnien habitats.

There is no apparent conrelation between rnean sPore diameter and

mean annual naínfal}. Mean spone diarnete¡'has been found to vary

considerably between specimens collected fiom the sa¡ne locality.

The holot¡rpe specimen of iî. Lì.nbata (G13163) lacks sPores.

Thnee speciesr.R. LatalayL.'.R. punctata Tay1., and B. infleæa

TayI., are now recognised as being conspecific with B. Lìnbcta.

Wlrilst the holotSpe of Æ. Lata (Bl4 45) lacks sPores, R. ptmetata

and .R. í.nf|.eæa have sÍmilan spone monphology. The synonymy of these

species cannot be fully ve¡ified due to the lack of spones in the

holotype specinen of R. Lírnbata.



TABLE 6.8.

Spone characte:ristics of ^R. Lí¡¡úata'

Ilenba::ir.¡n No. Locality

Seppelt 0388

0398

3070

Spone diam'
ilm

92.5 - 115.0
100.0 - 132.5
110.0 - 132.5

l{ean diam.
um

to2.t6
t16.02
t22.s0

ifing width
um

3.75 - 6.25
5 .0 - 10.0
s.0 - 6 .25

s.d.

lfilpena 4. 32

6.61
s.37

¡r

il

l{a-Tha1ang
722
't22

Seppelt 0461

0447

0456

0482

0484

In AD

In AD

Yor¡rambul1a
l{a:rnen Gonge

tl

Tassie Cneek

12+.39
133.90
117.65
114. 39

1t7.20
1t7.77

79.28

r22.t2
11? .46

- 7.5
- 10.0

- 8.75
- 6.25

- 8.75

- 10,0
- 5.0
_ ?.5

- 7.5

ll

¡r

105 .0
120.0
107.5
102. 5

ß2.5
10?. s

70.0

tr2.5
105.0

L42.5
150 .0
12s.0
t27.5
t27.5
t27.s

85 .0

135 .0

130. 0

7.39
5. 87

3.74
5.58

5.42
5.15
3.58

4.81

5.40

5.0
7.5
6.25
3.7s

5.0
5.0
3.75

5.0

5.0

ll lt

Garrnon Range

¡1ü

@
@
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Soone r¡\¡ svnonrrmv of Riceia

whilst R, mqßyosporcr resembles R. Línbata in thallus nnrphology'

these two species have distinctly diffe¡'ent sPore rnonpholory

(compane I'igs. 5.19' 5.23).

A surnnany of the features of spore monphology of 8. .ttntctospora

is given in Table 6.9.

Na-TÏ¡alang (1969) considered fi. mmssorerutris steph. '
R. ttúyùspora Steph., and F. eeLLingii Arnell to be conspecific with

R. rtap?ogpo?a, A ne-exarnination of the holotype of ß. ntbtispota

(G16116) confÍr,rned that this species is conspecific vtith 'R' ttøcrospnnt'

However, tTre spones of the holot¡pe of E. r,tnasorensíe (Gt3t76) diffen

fiom those of fi. flgc?o,poI\1, in that they a:re smallen and that thene

ane fewen aneolae across the diameter of each spone. Although the

holot5rpe of l(. eell,íngü was not seen, the spo:res of this species,

fuom the t5¡pe descr:iption and illustnation' are also smaller and

have fewe:r areolae acroÊa the diameten of each spore than those of

R. maercsporu.

The spores of 'R. tunsaorvns¿e and R" ee|Ling:ii ar|e of símilan

monpholory to the spores of .R. biLlatdierzl Mont. et N., and

R. díecolor L. et L. However:, R. d:iecolor is nepo:rted to be dioicous

(stephani 1898¡ Na-Thalang 1969) whitst the other species ane

monoÍcous. stephani (1898) :reponted 10 aneolae acnoss the dianeten

of each spore of 8" bíLlæ&ierú whíIst Na-Thalar¡g (f90g) neponted

5-g areolae across the dianeter of each spone of this species'

Based on these features R. &iseoLot and R" b¿LLæ'dierí' should be

:regarded as sepa:late speciee for the pnesent'

A suruna:ry of the spone chanacteristics of 8. ttûrùepom, anð'

n. vurtÍtsorenszls is given in Tab1e 6'10'
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Wbilst tbe spones of F. nneeotctwie are signifícantly

smallen than those of B. m,brteporc e¡d 8. nøßrcdpøIl,, the nr¡nben

of aneolae across the dia¡netern of each spoure falls within the

rrange observed for epores of R. îaorcgporct, (see lable 6.9).

Ttreee obEenvations confirm the conspeclficity of .R. t'ubtiaponat

R. rutøso?enaie and R. eeLlittgr}l with R. nuc?ospora,.



TABLE 6.9.

Spone charactenistics of specimens of R. maercspona colLected in South Austr:alia

and the l'lorthe:rn Tenrito:rY '

I

Herbarir¡m No. Locality Spo::e diam. pm

South Austnalia
Seppelt 0476

0476

Næthe:rn T

MEL 19?68

Canolin 5031

Carolin 5398

Na-Tha1ang 308

Na-Thalang 308

G16116

G13175

Tassie Cneek 110.0 - 132.5
110.0 - 140.0

9s.0 - 112.5
!12.5 - 137.5
t!2,5 - 137.5
95.0 - 130.0

100.0 - 132.5

l"Íean diam.
um

120 . t5
12C.53

103.30
126.33
1.24.L7

110. 0g

114,51

s.d.

4.96
?.13

aneofae
distal face

9-11

ro-t2
9-11
6- 8

Ayens Rock

N-DahIa Gorge
Enrily Gap

Mafuka

Arkaringa, S. Aust.

Marienthal, W. Af:rica
115.0 - 125.0

75.0 - 97.5

lt

4.97
4. 89

4.93
6.37
6.81

TABLE 6.10.

Holotype spore charaeter.istics of R. ztbttsporu and -R. n¿t'ts8o?eflß1's.

Species Herba¡-iurn No. Locality Spone diarn. pn Mean diam Pn s.d

F. rubríapona

rw,ssotettsis

118.96

87 .10

areoLae
distal face

9-1,2
6- 9

;:;;
6.09

(o
P

B.
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Spore l(gnpho].ogy,,of 
- Eiccí,q alþàda,.

Matune spor.es of this species have been for¡nd i¡ only one

specímen fnom South Austnalia. A sununar:y of the data obtained

fuorn a study of the monpholory of spones of this species is given

in Table 6.11.

The sinooth-sr:rfaced, :rounded spones of this specles ane

distinct.

RieeLa enøtata Tnabut has been necently neconded by Jovet-Ast

(1973) firon nea:r Mildura, V.ictoria. The opores of this species are

:reponted to have only a few low, irregulan :ridges on the distal

face a¡¡d to be faintly tninadiate on the pnoxímaI face (Jovet-Ast

1973). Both F. entstata and Il. aLbidn Ïrave sírnila¡r thafl,us nonpholory,

Although specimens of .R. emøtata have not been seen, the spones of

this species, as illustnated by 'Jovet-Ast $973), appear to be some-

what collapsed and distonted. It is thenefone possible that the

spores depÍcted wene inmatr¡¡e ar¡d that the shape and sculptuníng of

the exine may therefone be artifacts, Funther study will be

necessary in onden to clanífy the taxonomíc status of these species.

It is possible that .R. evnætata will pnove to be conspecíflc r^¡Íth

the eantier described species, .R. a1,b¿da.
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TABI,E 6.11.

Sponc characterÍstics of R. ahb¿¿14.

Henb
He:rbanium

No.
toeality

Pondalowie
Bay, Yonke
Peninsula

Spone diam.
pllt

87.5 - 115.0 1.Q2.20 s.45

Mean díam
um

8.d.
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Spore Chanacteristics of Riecia

Matune spores have been found in few specimnns of this

species collected in South Austnalia. Howevenn the sPone morphology

of South Austnalian specimens closely resembles that of specÍmens

frorn New South tÍales and Queensland.

A swmnary of the featr¡res of spone monphology of this species

is given in Table 6.12.

Spore tenistics of Riecia

specimens of this species have been collected oven a wide

climatic range in Soutb Australía. I'Iithín this nange the specimens

have been shown to exhíbit considerable vaniation ín thallus

rnonphology and i¡r some featr.¡nes of spore monphologl, particularly

mean spo)îe diameten. A eununany of the data obtained fuom a study

qf spone rnonpholog5i of this species is gfven in Table 6.13.

A eomparison of south Austnalian specimens with those fuom

New South Wa1es showed a siml.Ianíty of sPone monpholory although

the coll-ectíon loealities were wíde1y seParated. NÔ aPpa¡rent

nelationshíp between mean spore díameten and mean annual nainfall

has been shown fon this species. llowever, the mean díameter of

spores from South Austnalian specÍmens is largen than that fo¡r

specimens fiorn New South llales.



TABLE 6.12

Spone Cha:ractenistics of Rieeía lsgittata.

T-
I

!

I

Henba:rir.¡m Nc.

Seppelt 0480

0478

Na-Thalang 22

Na-Thalang
1r+6

Locatity

lassie Cneek

:i 1!

Spone dian.
um

80.0 - 97.5

67.5 - 85.0

Þlean diam.
um

87.9ô

77.24

86.82

81.63

lling width
ulll

5 - 6.25

5 - 3.7s

2.5 - 6.25

A:reolae
distal face

B-10

t0 -L2

s.d.

4.02

3.40

3.09

6.76

2

2

Cunnamulla, Qld. 80.0 - 92.5

Glen DavÍs, NSH. 62.5 - 92.s

3.75 - 6. 25

(o
('l



TASLE 6.13

S¡rore Characte:ristics of Rieeia so?oeæpa"

Iienbarium No. Locality Spore diam.
um

Mean dian.
un

92.54
91.36

109. 43

93.64
96.40

102.84
95. 57

Hing uídth
um

Aneol-ae
distal face

9-1.3
to - 1,2

9-10
10

8-11
9-t2

10-14

6-10
9

77 .s
80.0
95.0

82.5
80. 0

85.0

77 .s

102. s

105.0
1t7.5
105.0
10?.5

122.5

105 .0

s.d.

5.05
5.72
4.25

4.71
6. 00

8.74
5 .75

+"94
4.06

3.7s
3.75
3.75
3.7 5

3.75

2,5
2.5

-q

-h

- 5.

- 5.0

- 5.0

- 5.0

Seppelt 0418

0426

0445

0459

2479

2t+79

2520

Na-Thalang 24t
Na-lhalang 241'

Wilpena

Ita:rren Gorge
l¡

Caroline Fonest
IJ

-7
-5
-6

5

0

25

0

0

0

t1

Luddenheim" NSI{. 65.0 - 90.

67.5 - 87.

il

li iln
0

5

2.5
2.5

t6
82

77

76

(o
Ot
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Spone Chanacter istics of Ricei.a rorí'dø,

ThÍs species was pnoposed by Na-Ttralang (1969) fiom specfunens

collected at Cotte¡ Riven, AustnalÍan Capital Ter nitony. Specimens

collected frnom Wilpena Por¡nd in South Australía ane sirnilan in

thallus and spone monpholory to the bolot¡pe specimen.

A sununany of the features of spone morpholory of this epecies

is given in Table 6.14.

Spone Cha¡actenist ics of Riecia LmwLLoea.

Although .R. Tnneltosa is pnobably the most vridespnead and

abundant species of Riee|a in South Austnalia, matune sPores have been

for.rrd ín fer¡ of the collections made. Fnom the studies which have

been made of spore nonphc,lory of South Austnalian specimens thene is

no appatlent nelatj.onship between mean spol^e d.iameten and mean annual

:nainfall.

A sunmary of the cha.r'acte::ístics of the SPones of .R' LøneLloea

Ís given in Table 6.15.

Both .R. |,anel\,asa and R. zprida show sorne símilarity in spore

mo¡pho1ory. Irr the specimens exanined the spones of the fortnen species

ar:e significantly larger than those of the latten. The nu¡nbens of

areolae across the ,cliamete¡r of fndividual spones of .R. lanellnsa and

F. rcridn. ane vaniable and can not be used as sÍngle featunes to

dÍstínguish the specíes.

ScannÍng electnon mLcnographs neveal an even closen similaríty

írr spone monphology of these two specíes than is apparent using conven-

tional optical micnoscopy. The distal face of the sPore of .R. I'atelloea

appearrs to be irnegUla:rJ.y nídged with only occasional areolae when

viewed using conventíonal optical microscopy, whilst appearing mole

evidently ateolate when víewed with the scar¡ning electnon micnoscope.

It ís thus appanent that R. LøneLlosa ar¡d F. to?Lda are closely

glmlLan in both thallus and spone morphologr.



IABI,E 6.14.

Spore Chanacteristics of Rí.ccî¿' vo?idß'

Henba¡rir¡¡n No. tocality Spore diam.
um

62.5 - 85.0
80.0 - 102.5

65.0 - 87.5

Hean diam.
un

s.d.

76.21 5.16

76.97 4.73

t{ing width
u¡n

2.5 - 5.0
5.0 - ?.5

2.5 - 5.0

Aneolae
clistal face

Seppelt 0411

3t62

Na-Tt¡alang t9l
(Holotype)

1{íIpena

Cotter Rlven,
A.C.T.

tt

8-12
9-10

I

j

(o
@



TABLE 6.15

Spore Chanacteristics of RiccÌ'a LøneLLosa,

1-

Herbanium No. Loeality

Seppelt 0336

0390

!lilpena

Spone diam.
u¡n

92.s - 110.0
100.0 - tt2.5

Mean diam.
um

102.25
106.50

95 .99

99.47

l,17.54

t1-l.74
ttz.57
101.55

95.53

Wing wid.th
ïm

Areolae
distel face

82.5

95 .0

105.0

97.5

95.0

90. o

75.0

115 .0

105.0

L27.5

122.s

1,27.5

107.5

122.5

s.d

4. B0

3.32

5.65

3.96

4.97

5 .82

6.99

4.04

7.84

5.0

3.75

3. 75

7.5

5.0
5.0

3.75

5.0

7.5

7.5

7.5

L!.2s
8.75

10.0
6.25

8.75

9-10
t2

9-L2

11-14

r----------

$

Na-Thalang 10t+

Seppelt 0631

0431

0441

0r+49

0343

2549

Tassie Creek

Parachílna

Chambers Gonge

l{a:r'nen Gonge

Seppeltsfíeld
Adelaide

(o
(o
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Relationship between mean diameten and mean annual rainfall

íî Riccia taLLín¿.

Specimens of R. Orystallina have been col]-ected over a wíde

geographicaÌ nange, extendÍng fuom Coopenrs Creek nean Innaminka,

in the fa:r nonth-east of south Auetnalia, to Glencoe, in the

lowe:: south-east of the State. Thnoughout this range the plants

exhibit considenabte vaniation ín thallus nonphology and in mean

spore dianreten. A detaile¿ study ha$ shown that spone monphologr in

this species is particulanly constant and distinctivê, and that thene

is a negative co¡rrelatÍon between neËrn spone diameter and mean

annual nainfall at collection sites (seppelt 1974, in p:ress).

A swrmany of the featunes of SPone rnorphologl together with

nean annuaL nainfatl figrr]res fon the various collection sites is given

in Table 6.16,

A negnessl.on analysis of the fonm v = a + bx was ur¡dentaken

on a plot (fig. 6.2) of ÍEan spone dÍamete¡ against n¡ean anrtual

rainfall for each collection site. Thís analysis nevealed a highly

significant negative cor:relation between meðn sPore diameter ar¡d

mean anDual rainfall values v¡ith a va]-ue of y = 85.38 - 0.23x.

,.Iovet-Ast (1964-65) studied in detaÍI sPone morphology of

Ewopean and l,lerliter[lanean specimens of R. ctaetallina, and

gr¡dentook a biometrical a¡ralysis of sPone monphologt. It is appanent

that the mean EPore diameter fon specimens examined fion South

Austnalia extends over a gfeater range of values than that fon

nonthe:rn hernisphene specimens examÍned by Jovet-Ast. The specl'mens

have sínilan sculptgring of the exine, however, thus venifying that



}-TGURE 6 "2

Mean spore d.iameter of spores from
single capsules 'ol-otted- against mean

annual rainfall at collection }ocalities
of specimens of Ríccia crystaflina in
South .itustralia.
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ttre South Austnalían specimens of thie species are conspecific

with those specirnens e)ämlned by Jovêt-Ast. The range of spone

diameter found in south Austnalían specinens varies between

52.5 and 92.5Urn whíIst the range of spore dÍameten neponted by

Jovet-Ast (1964-65) fon Eu:ropean and Mediteunanean specirnens lies

between 60.0 and 86.SUm.



TABTE 6.16

Spore Charactenisties and mean a¡rnua1 nainfall data at col-l,ection sites of Ríeeì'a, czAstalLiru,

Herbarium No. Locality Èlean annual
:rainfall cm

16.09
19.34
19.34
19.34
19.34
19.34
21.32
21.32
2t.32
21.32
2t.32
33.72
50,00
54.11
54.11
54.11
54. 11
78.60
80.00

1t2.27

Spone Diar¡r.

um

Mean Diam.
un

78.90
74.32
80. 83
80.27
75.19
83. g6

86.14
83.37

I{ing width
um

aneolae
distal face

s.d

Seppelt 3485
2402
2403
2494
2407
2408
3292
3335
3342
3343
3345
3486
0255
2706
2706
2706
3353
3364
2tr60
0346

?5.0
67 .s
70.0
75.0
65.0
75.0
60 "0
75.0
77.5
77 .5
77.5
77.s
67.5
65.0
70.0
67.5
s2.5
60.0
55 .0
60.0

85.0
80.0
90. 0
85.0
85 .0
92.5
92.5
90.0
90.0
87.5
87. 5

92. s
80.0
80.0
82.5
82. 5
70.0
75.0
?0.0
72.5

2,49
3.09
3.41
2.71
4.00
3.73
3.32
2.96
3.29
2. s9
2.84
3.25
3.48
2.s3
2.67
3.32
3.91
3.17
2.7t
2.74

6.25
7.5
8.75
10,0
7.5
10.0
7.5
8.75
B.7s

B-
7-
6-
7-
8-
8-
6-
6-
6-
6-
6-

Coopens Cneek
Chambens Go:rge

l¡ ll
ft ll
It ît
it tt

Tassie Creek
llfi

ltil

ll il

t: ¡1

Tero¡¡ie
Seppeltsfield
Adelaide Univ.

l¡ rt

fril
¡1 r'î

near Be1air
Glencoe
Sumnertown

5.0
5.0
5.0
7.5
3.75
7.5
5.0
6.25
6.25

3.75 -
3.75 -
3.7s -
3,75 -

9
o

7
I
I
I
7
7

I
7
7
I
I
I
9
I

82.99
84.02
82.3s
84.43
72.84
72.24
76.14
74.21
60.04
69.36
6t.29
65.00

6-
7-
7-

7.5
7.5
8.75
?.5
7.5
7.5
7.5
5.0
6.25
5.0
5.0

5,0
6.25 -
5.0 --
3.75 -
2.5
5.0
5.0

7-
6-
9-10
9-10
8-9
s-10

F¡o
N}

t
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Spone of Rieeia cûvetnooa anð, Riesia muLtilønellÃüa,

Jovet-Ast (1964-65) in a study of thallus and sPone monphology

clarified the taxonornic status of F. ca)ernoea and included five

pnevLously necognised species as synonJfms, based pnfunarily on a

compa:,Íson of spone nonphology. An add,itional synonSrrn " R. mtlti'

TanelLata, wao ProPosed by Na-Thalang (1969). An examination of the

thalh¡s and a detailed study of tbe sPore morphology of the holotype

specimen (e12lgz) of B. m,LtiLøneLlata confÍr'rned the conspecificity

of this plant with that of R. ecÐernøsa,. The monphology of the

spores of specÍmens of B. dauerfloeø colLected in South Ausüralia is

similar to that of the specimens examined by Jovet-Ast (1964-65) and

thus ve¡rifies that South Austnaliar¡ specirnens agree in tbl¡ featr¡re

with nonthepn t¡emisphere Specimens exanined by Jovet-Ast.

A s¡unnary of spore cha¡racteristics of specimens of fr. eaúernoocr

f:norn South Australia and the No¡rtt¡err¡ Ter:nitony is gíven ín Table 6.t7.

The featqres of spo!îe morpholory of R. mút¿løæL'l.ata are

su¡m¡anized in Tat'Iê 6.18.

,Jovet-Ast (1964-65) neponted a rafige of spone dianeten of,

62.5 - 108.0yur for. specimens of R. æÙewloaa fnom Eu:roper northern

Aftica and Nonth Amenica, which is similar to the r€rnge of diameten

of specimens of this species collected in South Australla a¡¡d the

Nonthern Teræítory of 65.O - t72.5¡tm.



TABLE 6,17 .

Spore Charactenistics of Rí'ceia c6ûe'rrlosa.

Her:banium No.

Seppelt 3544

3544

0485

2400

0626

0626

0626

2401

2t+tL

24t2

Na-Thalang BB

Na-Thalang 98

Na-Thalang 98

[fEL 19802

t{EL 19802

Locality

I{ilkinson Lakes
il tÌ

Tassie Cneek

It i?

Spore diam.
um

Mean diam.
um

85.30

80.72

101.19

99.+3

81. 25

79.51

91"43

85 .95

Bt.7t
98.03

BB .71,

76.63

77.99

79.92

77.61

wing wídth
un

Chambers Gor^ge

75.0

72,s

90 .0

87.5

75.0

70.0

85.0

80 .0

72.5

97. 5

80.0

65 .0

67.5

70.0

67.5

92. s

B7 .5

110.0

107. s

95.0

102.5

100.0

92.5

92.5

1,72.Èr

100.0

82 .5

85.0

87.5

90 .0

s.d

3.79

3.03

3.99

4.27

4.79

6 .02

4.22

3.06

4.48

5.47

5.16

3.09

3.08

4.18
4. 33

3.75

3.75

2.5

5.0

3 .75

3.75

5.0

5.0

5.0

5.0

3,75 -
2.5

2.5

2.5

2.5

6.26

5.0

7.5

7.5

7.5

5.0

7.5

7.5

7.5

6 .25

5.0

6.25

5.0

5.0

il

ll

ll

¡l

¡!

r
ti

il

il

t;

il

¡t

ll

Mt. 01ga, NT.

PaIm Valley, NT.

l¡

il

lf

il

?î

il

Fo
È



TABI,E 6.18

Spone Chanactenistics of Riccía' ndflti7'ø¡v1'74t4'

tterba¡rir¡¡o No. Locality

¿----------
Ìlalkers FJ.at' S.A.

il ll

2.5 - 6.25

3.75 - 6.25

Spore dian.
um

75.0 - 100.0

75.0 - 102.5

ldean diam.
w

88.17

93.71

tling wiclth
um

s.d.

6.00

5.65

í3AD

ín AD

Þo
atr
t
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Spone Chanacte:ristics of Riceùa spon-øiosa" Riceia cra,ssq and

Riceia cl.e sertieolq,.

Studies of spore rnor.phology have been made of tirnee membens

of the subgenus Ri,cciella occr::ring Ín South AustnaLia, namely

R" spongíosa, R" cya,esa,r and /?. desertícola.

A surunany of the featunes of spore uronphology of specimens of

R. sportgioea collected in South Austnalia ancl New South Wales is

gíven in Table 6.19.

Although specimens of R. ervsaa, have not been collected during

the cor¡r'se of this study, spores fnom the holotype (Gt2729) and the

isotype (MEt 19765) have been examined. A sumnany of the featunes

of spore morphology of this species is given ín Table 6.20.

Specimens of .R. desevtieola have sínrilanly not been collected

in South Austnalia drx'ing the course of this study. I{oweven, spores

firom the isotype (tffii, fSZ06) and other specimens collected in the

fa:r nonthert negions of South AustralÍa have been ev.amined and the

charactenÍstics of the spones summanised in Table 6.21.

The spor.es of R. e?aßsa a¡rd A. dnserticola ane very similar.

It is hene pr-oposed that on the basis of spone rnor.phoJ-ogy these

two species alre eonspecific. The descriptiorr of the spores of these

two species given by Stephaní (1898) ane vintually identlcaL and

in addition the va:riation of the thallus fits well- within the bounds

of vaniabitity found Ín specíes of ttre subgenus RieeieLla. Although

both species names have egual p::íority, R. eva,saa, ís hene pnoposed

as a synonSrm of .8. desertíeoLa.



TABTE 6.19.

Spone Character"istics of Rícsia sPorlg'io*q.

Henbaniun No.

Seppelt 0391

0458

2493

Na-lhalang 31

Na-Thalang 239

LocaJ-ity

tlílpena
ÌIar¡,en Gorge

Christmas Rocks

Barralier, l¡Sll.

hospect Res.,
NSn.

Spone dia¡n.
um

l{ean diam.
un

93.60

103. 90

106.77

82.1,6

90.83

lling width
um

------T
A¡neolae
dista.1-
face

to-L2
9

7- I
8-10

82.5

90"0

97. 5

75.0

75,0

102. 5

110 .0

L17.5

90.0

110.0

s.d

4.02

4.00

4.85

4.36

5.72

2,5 -
5.0 -
5.0 -

2.75-

5.0 -

5.0

8.7s

7.5

6.25

7.5

Þo\¡



TABLE 5.20.

Spone Cha:ractenistics of Ríceia ena'ssa.

G 12729 TYPE

MEt 19765 Isotype

l{EL 19766 Isotype

l4EL 19766 Isot3pe.

ln AD.

ln AD

A:rco-eillÍna
tIeII, S.A.

ll ?l

Everard Range,
S.A.

illt

Spore diarn.
um

70.0 - 77.s

65.0 - 80.0

Spore diam.
um

62.5 - 77.5

62.5 - 75.0

60.0 - 77.5

57.5 - ??.5

Èlean diaur.
um

73.79

73.47

Mean dian.
.um

70.42

70. 53

68.65

67.92

Wing width
un

3.75 - ô.25

2.75 - 5.0

t'ting width
uEl

2.5 - 5.0

2;5 - 5.0

7.2s- 3.75

1.25- 3.75

Aneoláe
distaL face

7-B
t-10

Aþeolae
distal face

8-9

8-9

Herbarium No. Locality

Arkar.inga, S.A.

s.d.

2,20

3.06tl

TABLE 6.2T.

Spone Characte:ristics of Ríeeia ilesentieoLa.

He:rbariun=No. Iocality s.d.

2.93

3..02

3.40

4.01
Þ()
@
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Concludlng Remanks.

As a result of this investÍgation sPore morphology hae been

shovn to be of, coneidenable velue ln the taxonomic study of the

genus friccía. 1\rro species, fi. 'Longicilíata and R. areol¿ta, both

pnoposed as new by Na-Thalang (1969), have been shown to be

s¡¡noÊyr¡ous wíth R. erí,trita TayI. Ríogí,a orczaloii Levien and

R. bì,ftæø, Hoffrn., have been shown to be inseparable on the basis of

spore norpholory so that congequently some doubt concerning the

taxonornie distlnctness of these epecies has been naised, T'wo fwther

specíes , R. macnoeporrø Steph., and 8. Limbatq, Bisch., having elmila¡r

thallus nornphology, have been ahor,rr to possess gulte dlffenent sPore

cha¡ractenistl.cs. I{ithln the subgenus Rieeiella, R, ¡ruLtí,înnell'ttq

Steph., has been confinned as being conspeclfic with R. oatsenøea

Hofftr. emend naddi, and .R. crusaa Steph., proposed as a slmonlrm fon

R. deeer+icola. Steph.

t{hllst in ¡¡rost ingtances Epore nonpholory needs to be uged in

aseociation with thallus monphoJ.ogy fon identificatlon of species,

the sporee of so¡ne'species, fon example 8. ctyetdllitø a¡d R. albida,

a¡re clraracteriEtl.c.

Moot species of Rl,ceia for¡nd in South Australia possess

spones which fall wfthin both the lange (50-100Um) and very large

(100-200¡rm) spore diameten ranges of Endtrnan (1965) (see Table 6.1).

Seven speciee, R. rtí.gte|,ln, R. bifbrø, R. nwginata, R. atgetall'ítu,

R. nulti.fída, R. mnsí'cola a¡d fi. deeertdcoZø (including fr. clco,esa)

possess spones which fall only wíthin the lange sPone dLaneten

categony wtrilst thnee specf.es, R. tworcopoftt R. @l,eu and

n. pqulas4, possess spoüîes which fall only wlthin ttre very large

catêgory. Spone dlasÞter has been shovrn ln this study to be ar¡
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unsatisfacto¡1y chanacter on which to base specles sepanation.

SÍmilanlyr the numbene of aneolae across the dianeter of, eAch spore

has been found to be varÍable and thus r¡rsatisfactory tn delirnitlng

species (see discussion on the slmonltmy of fr. orinlta).

tlhÍtst individuaL featunes of spore monphology a.ne of tlmited

use ín delimÍting speeiee, sPone morphology as a whole has been

shown to be of rnuch value in clarifyÍng the taxonour¡l of the sPecl'eg

of Ri.oeia forurd in South Austnalia, especÍa1ly 1f used in aseociatior¡

with othen monphological featuree.
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CHAPTER VEN

CONCLUSION.

lfith the exceptíon of the subgenus RiceielLa' fo¡r which

nnrch revisionary ¡¡ork still nemains to be done, the genus Riacia

Ín South Austnalia ís now well known. Twenty-one species ane

necognlzed as a ¡result of this atudy. Twelve of these specíes

belong in the sr:bgenus Ríecí.a whilst the ¡:emaíníng nine species,

of which only F. etgetal'l'iru, artd R. eaüernosa have been clanified

taxonomically (Jovet-Ast 1964-65n 1967), belong in the subgenus

Rieeiel'Ia,.

Unfontunately it has not been possibLe to collect species

fuom the nemote westenn and fan nonthern distnícts of South

Austnalia fo¡r detailed eompanisons ín this study. This situatíon

is to be regretted pa:nticulanly as the tlpe localities of sevenal

species ane fonnd ín the nonth vrestenn r:egíon of the State. For

exanple, R. erusad, has been included as a synonym of R. deeerúieo'La

pnimanily on the basis of spore norpholory, although clarífícation

of the ídentity of thege plante must a!ûaÍt compa:rison with

coll-ections firom the type localítieg in the fan north-west of the

State.

Spone monphology has been investigated in association with

thattr¡s nonpholory and it has been shown that in many ínstances

spone monpholog¡r has facilitated the necognition of specÍes of

Ríceia occrrnning in South Austnalía.



tlz.

Additional species rnay be for¡nd as fi¡¡rther collectLons are

¡nade and rrndor¡btedly the distríbution of the known species

extended. the South AueüaIlan envinonment etith íts hot and dny

intenlon in the nonth, srrbJect to interrnlttent rains gnading to

the coolen, wetter southerrr distnÍcts, affords an excellent

opportunity fon the study of specfation and va.niation in taxa such

as the gerius Rioeia.
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