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Thomasia involucrata was described correctly as six-merous by Turczaninov (1852), however, the
usually hexamerous feature of Lysiosepalum was notconsistently recognized in following treatments.
Mueller's (1859) generic description stated that L barryanum was five-merous, rarely having six
stamens and sepals, and Bentham (1863) elroneously described L rugosum as five-merous. Type
specimens andothercollections ofthese original species ofly siosepalumarc,however, all six-merous.
Confusion was still apparent when Moore (1921) described a third new species Thomasir hexandra
Moore, the epithet referring to the six-merous flowers. When he later examined Lysiosepalumheldat
BM and Australian herbaria (unnamed), he found them to be hexamerous and subsequently transferred
the taxon to trysiosep alum (Moore in Sargent 1923). This species, although currently not recognized
(Hnatiuk 1990), having previously been reduced to synonymy of L. involunotum (Blackall & Grieve
1956), is reinstated here as a distinct species. Of the two additional species described in this revision,
one is 6-merous and the other is 4- or 5-merous.

As there has been no comprehensive teatment of Lysiosepalum since "Flora Australiensis"
(Bentham 1863), this paperpresents a formal revisionofthe genus as part ofarevision ofLasiopetaleae
in preparation for "Flora of Australia" Volume 7. In addition, a lack of published information on
anatomy, cytology and phylogeny of the genus is redressed.

Methods

This revision is based primarily upon morphological evidence obtained from examination of
vegetative, and fresh and rehydrated flowering material from collections, including type specimens'
from the following national and intemational herbaria; AD, BM, BRI, CANB, CBG, DNA, K, MEL,
NSW, P, PERTH, W. All defined taxa have been examined in the field.

Seed-coat morphology was examined on seeds from the authors' fieldcollections, orthose ofKings
Park Botanic Garden (KPBG). Examination ofpollen exotesta ofl,lsio sepaluminvolucratun (KPBG
196/86, identity verified from seedlings) was facilitated by an Environmental Scanning Electron
Microscope (Danilatsos 1993). Seedlings were grown of L. hexandrum (C.F. Wilkins 737),
L. involucratum (KPBG 196/86) and L rugosum(C.F, WilkinsT32). Seeds were pre-treated by being
covered with boiling water and soaked ovemight. Seeds were germinated in petri dishes on filter paper
noistened with 17o Previcur fungicide and those with emergent radicles were transferred to pots of
potting mix in a glasshouse.

Anatomy and cytology. Anatomical comparison of fresh plant material was facilitated by fixing in
glutaraldehyde, embedding in GMA resin, sectioning by microtome and staining with Toluidine Blue
pH 4.4 (Feder & O'Brien 1968). To observe chromosome number, fresh anthers were fixed in 3:1
absolute ethanol: glacial acetic acid for 24 hours, rinsed in 707o ethanol and stained in alcoholic
hyrlrochloric acid carmine for two days. Anthers were squashed in 45Vo glac\al acetic acid and
chromosomes frommeiotic pollen mother cells were micrographed using aZeiss Axiophotmicroscope
and 6 ASA Imagelink film.

Cladistic analysis. A data set offive identified species of I-y siosepalum, two o\tgroup taxa and 25
morphological characters was establishedin MacClade 3.05 (Maddison &Maddison 1992). Thomqsia
angustifulia Steud. and Guichenotia angustifolia (Turcz.) Druce were chosen as outgroup taxa as a
cladistic analysis of all species of Lasiopetaleae (unpublished data) shows Lysiosepalum to be
monophyletic and Guichenotia and, Thonasia to be closely related with similar stipules, and anthers
dehiscencing by apical pores. The outgroup species chosen retain the plesiomorphic features ofthese
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Table 2. Data matdx for a cladistic analy sis of Lysiosepalum and two outgroup sp ecies in Guichenotia
andThomasiq. Missing data are coded as '?'.
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Phylogenetic relationships were determined using the program PAUP 3' 1 1 (Swofford 1993), The

outgroup method (Watrous & Wheeler 1981) was used to polarize characters. Character states were

equally weighted for a branch and bound search to look for equally parsimonious trees. Bremersuppon
(Bremer 1994) and bootstrap frequencies (Felsenstein 1985) were used to estimate stability of each
node. The total support index Ti (Bremer 1994) was determined by summarizing all Bremer support
values for nodes in the cladogram and then dividing the sum by the obtained tree length. A bootstrap
analysis (branch and bound) was performed with 1000 replicates.

Results and discussion

Examination ofherbarium specimens and fresh material revealed five discrete tax ain Lysiosepalum.
These are each sufficiently distinct to be recognized as species.

Inflorescence structure. Lysiosepalum lnflorcscences have been incorrectly described as axillary
(Mueller 1859) and as racemes (Mueller 1859, Bentham 1863, Moore 1921). Actually they have leaf-

opposed, monochasial cymes with 2-12 flowers frequendy oriented towards one side ofthe inflorescence.

This study confirms the inflorescence form of Lysiosepalum is ^s described from one species

L. involucratum,by Bayer & Kubitzki ( 1996). The flowering shoots are sympodia with repeating units

of two or three vegetative nodes and a terminal inflorescence that is overtopped by the axillary product

ofthe distal leafwhich leads to a leaf-opposed inflorescence (Figure 1). This study also confirms that

Lysiosepalumhas the basic repeating bicolor unit (Bayel 1 999 , after Theobroma bicolor where it was

irst observed) which is a synapomorphy for the core Malvales (now circumscribed as Malvaceae, sensl

Judd & Manchester 1997). The bicol.or rnit is determinate and bears three bracts, one ofwhich is sterile
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leaf and stipule. In addition, seedling leaves in the glasshouse and in the field, have larger, more
scattered, stellate hairs than those present on leaves of mature plants. Stipules are absent on the first
two leaves and develop at the third leaf node in all species examined and at that stage seedlings are
1.5-3 cm high.

Andtomy. Transyerse sections of leaves of l,. hexandrum (K.A. Shepherd 68, J.A. Wege 264) and
L. abollatum(C.F. Mlklns 1213), show them to be doniventral. In the uniseriate epidermis there are
single cells or groups ofcells (Figure 2A) that are larger than the remaining epidermal cells and stain
reddish-purple. These are considered to be mucilage cells, as Toluidine Blue stains polycarboxylic
acids, including alginic and pectic acid, reddish-purple (Feder & O'Brien 1968). Mucilage cells and
canals are reporled as characteristic of Malvaceae s./. (Metcalfe & Chalk 1950)). The palisade layer
is biseriate or with a poorly organized third layer and the spongy mesophyll cells are loosely packed
with obvious air spaces. A bundle sheath around secondary veins is uniseriate (Figure 28) and consists
ofmoderately thick-wal1ed, achlorophyllous parenchyma. Primaryveins are surrounded by two layers
ofthick-walled parenchyma cells and a crescent of fibres is present directly below the phloem. Species
examined are hypostomatic with guard cells that have mucilage inclusions. Crystal druses are present
as cell inclusions in the palisade and spongy mesophyll layers (Figure 2,A). Clustercrystals ofcalcium
oxalate have becn rcportcd as a feature of Malvaceae s./. (Metcalfe & Chalk 1950).

f u , &-"819{6P

Figure 2. A - tranverse section ol le f of Lysiosepalun abollatum (vo[cher C.F. Wilkins J213). Key to labelling:

ab abaxial palisade; c cuticle; cr crystal; e epidermis; gc guard cell; gh glandular hair; mc mucilage cell; scale bar -

0.1 mm. B - secondary vein of leaf of Lysiosepalun hemru)rum (voucher K.A. Shepheftl 68) bs bundle sheath;
e epidermis; h hypodefmis: ph phloem: x xylem.

g c
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Figure 4. One tree found by a blanch and bound sealch of five lrsiot?parrtn and two outgloup tax.. Numbers below
the line aie chamcters changing unambiguously on the branch. Numb€rs above lhe line in italics are Brcmer support
values and in bold are bootstrap frcquencies to estimaie stability of lhe nodes

Lysiosepalum aromaticrm is sister taxon to the remainder of the genus. It retains the plesiomorphic
feature ofa 5-partite calyx. Autapomorphies arelong leafpetioles up to 7 mrnlong, consistently cordate
leafbased, broadly ovate to ovate leaf shape and long glandular hairs on the pedicels. The other four
species are delimited at node two by flowers being 6-merous, broad filaments 0.,f{.5 mm wide, and
more than eight ovules. L rugoswn and L. abollatum are sister taxa to the remaining two species
L hemndrum and L involucratum andtnited at node thrce by having anthers that split longitudinally
from the terminal pore at maturity rather than only poricidal dehiscence. They also have mature leaves
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Figure 5. Reticulirtc cxotcsta of white, prolatc pollcn of Lysbsepalum invoLucratum (voucher L. involrcr.rllrn, Kings

Park Bolanic Cirrdcn sccd 196/1986, Magenta Rd, S of Ncwdegale).

dehiscent capsulc, outer surlace with persistent, bdttle, stellate hairs. Seed dark brown, ellipsoid,

smooth with scaltcred, simple and sessile stellate hairs, aril cream, cap-like, with two longer lobes
extending up thc hilar surface to half the seed length, testa bitegmic, endosperm present. Embr)o

straight.

Distribution. Lysiosepalum is widespread in the wheatbelt from Yuna (north-east of Geraldton) to
Ravensthorpe (Figure 6). Plants occur in open woodland or shrubland, often at tree bases, in lateritic
gravel, yellow-brown sand, sandy clay or sandy loam.

Nores. Chapman ( l99l ) obscrved thatBentham ( 1863) misspeltthenamelyslosepalumas Lyriosepalum

in the index to "Flora Australiensis", but had the conect spelling in the text, and Schumann misspelt

the name as Lysiopcldrln (Schumann 1895).

Lysiosepalunr is most similar to Lasiopctaleae getera Thomasia Gay, lttsiopetaLum Sm, and

Guichenotia Gay i11 having teminal, poricidal anther dehiscence rather than dehiscence by extrorse

slits as in the threeremaining generaofthetibe,HannqfordiaF. Muell., Ke raudrenia Gay and Seringia

Gay. Lysiosepalmr is, however, unique in Lasiopetaleae in having features that Mueller (1859)

considered distinctive when he described the genus. One ofthese is three epicalyx bracts that are shortly

fuscd at the base and equally spaced to completely enclose the mature bud. Other Lasiopetaleae have

one epicalyx brrct (l,asiopetalum), no epicalyx (Keraudrenia and Seringia), or three unilateral

epicalyx bracts (6al chenotia, Hannafordia,l,Qsiopetalum,Thomasia)thatrf ovate ratherthan filiform,

cover only the cxposed side of the bud rather than completely enclosing the mature bud. The second

distinctiye feature ofthe genus is the almost free calyx lobes, compared with other Lasiopetaleae which

have longer calyx tubes. Mueller (1859) also described rJsiosepalum anlhers as being distinct from

those of LasiopetalLrm in not splitting longitudinally from the terminal pores, however, mature anthers

of L. rugosum anLI thc new species Z, eboLlatum do share this character.
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stalked stellate hairs. Pedicels 5-I2mmlong, Epicalyx bracts shordy fused at base to 0.3 mrn, ovate,
6.5-9 x 3-6.5 mm, apex acuminate, margins fringed with stalked, stellate hairs; adaxial surface red,
with scattered sessile, flne, white, stellate and simple hairs and claYate glands c. 0.1 mm long; abaxial
surface green base and purple apex with medium density, long'stalked stellaie hahs to 3 mm diam.'
which protrude from the margins, overlying white clavate glands c. 0.1 rnn long ' Flowers 6-merous'
Calyx lobes ovate, elliptic or oblong, 6.5-11.5 x 3.2-3.5 mm, aPex acute; abaxial surface with sessile
and stalked, white stellate hairs c. 0.4 mm diam. and scattered short, clavate glands c. 0. 1 mm long, ribs
with additional scattered, stalked, white tan-centred, stellate hairs to 1 mm diam. Petdls usually
present, usually horizontal, rarely erect, flat, dark red, 0.8-1.5 x 0.8-1.3 mm. Androecium darkrcd',
staminodes absent. Filaments ftee ot shortly fused into stamind tube 0.2-{.4 mm long; free portion
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Figure 6. Distdbution of Ltsiosepalurn in westem Australia. A - whole genus, B-L obollatuq E, L aronnticum a

and L involucratum O. C - L hexadr m D - L rugosum
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0001 (PERTH)l Wongan Hills, l5 Sep. 1983, KF. Kenneally 8830 (PERTH); Wongan Hills, 3 Sep.
1984, K.F. Kenneally 9331 (PERTH).

Dtstribution. Restricted to one locality in the Wongan Hilts range of hills, north of the township of
Wongan Hills, Western Australia. (Figure 6B)

Hcbitar. This species occurs in orange-brown, sandy clay with laterite, in open mallee woodland (to

c. 5 m) at base of Eucalyptus itrees.

Phenology. Flowering time is August to October. Fruit not obseNed.

Consenation status. CALM Conservation Codes for Westem Austalian Flora: Priority One. There

have been four collections in the same approximate area, however, it is not known ifthey are from the

same population. Currently known by the authors from one or two small populations on a private

reserve, bordered by cleared farmland. Further survey urgently required with probable need fbr
recognition as Dcclared Rare Flora.

Etymology. Abolla (Latin) translates as "a robe of thick woollen stuff wom by soldiers and
philosophers", and alludes in this species to its woolly appearance derived from the loose covering

of long-stalked, large, stellate hairs.

A.lffnities. This species is similar to L rz gosum inhavingalong inflorescence with up to eight flowers

and leaves with rugose surfaces and recurved margins. It differs in having short petioles 0.5-1 mm long,

rather than l-3 mm long, epicalyx bracts with an acuminate rather than acute apex and a woolly

appearance from long-stalked, large, stellatehairsrather than aclose tomentumof sessile, small, stellate

hairs.

2. Lysiosepalum aromaticum C.F. Wilkins, sp. nov.

Species fortiter amaro odora, foliis late ovatis vel ovatis petiolis longis, stipulis petiolatis, flodbus

4 vel 5 meris, antheris rutilis a congeneribus diversa.

I)pusr State Forest 52, Highbury block, Eastem Boundary, Westem Australia,23 November 1998,

G. Warren 23, C. Taylor, P. Rose. (iolo: PERTH 05315700; iso; K).

Shrub to75 x 100 cm with strong aromatic scent; all plant surfaces except adaxial epicalyx bract

surface, calyx, androecium and gynoecium with dense, multicelled, long-stalked, red-tipped clavate
glands to 0.7 mm long, overlying dense, sessile, 10-12-armed, white stellate hairs to 0.5 mm diam.;

young growth with tau hairs. Stipales always present, stipitate, 0.5-l mm long, blade 2-6 x 2-7 mm
(seedling young growth blade c.10 x l3 mm, petiole c.4 mm lon g). lzaves reflexed Petioles 4-7 mm

long (c. 15 nrm in seedling young growth). Blades grey-gteen, scarcely discolorous, ovate to broadly

oyate,16-22x l0-12 mm (seedling young growth c. 50 x 30 mrn);blade strongly rugose, base cordate

apex acute or rounded, margln crisped and slightly rccuwed Inflorescence 25-50 mrn long,

2-4(5)-flowered;peduncle9-20mmlong. Bracrs spathulate, 3-7.5 x 0.8-1.3 mm;adaxial surface with

medium density clavate glands; abaxial surface with dense stellate hairs and glands. Pedicels 54 mm

long. Epicalyx bracl.r very shortly fused at base for 0.3-{.5 mm, broadly ovate, 6.5-8.5 x 4.5-6.5 mm,

apex acute;adaxial surface with mediumdensity, sessile, white, fine stellatehairs c. 0.2 mrn diam. and

simple hairs. Flowers 4- or 5-merous. Calyx lobes elliptic, 5.8-6 5 x 2-3.5 mm, apex acute; abaxial

surface ribs and blade with scattered, sessile, white, 2-5-celled stellate hairs to 0 5 mm diam. Pelals
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FiEuJe 8. Llsiosepalum aromaticum. A-habit, B - juvenile l€af (bar = l cm). C- flower (bar= 2.5 mm).
D-petal. E - anther abaxial view. F- slaminode. G - anther adaxial view. H - pistil (D-H bar = 1mm). I ovary
hair (bar = 0.05 mm). J - glandular hair and stellate hair on abaxial surface of bracteole (btu = 0 2 mm) K fruit
with sepals removed. L - fruit within sepals and bracleoles (K & L bar = 8 mm). Drawn trom G. warren 23
(A J) and CF. lvrlkinr 1418 (K,L).
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Selected specimens excrmined. WESTERN AUSTRALIA: I l5 milepeg on GreatEastem Hwy, l3 Sep.
1962, T.E.H. Aplin 1986 (AD); S of Narembeen, 8 Aug.1.963, A.M. Ashby 162 (AD); 2 km by road E
ofPederah, 17 Oct. 1917,W.H. Barker2467 (AD);5.5 km E of Tammin, 1l Sep. 1976,R. Coveny8318
& B. Habersley (PERTH);26 km due SW ofBodallin, 16 Sep. 1982, R.J. Crqnrteld 2349 (PERTH),
Holden Rd, Shire of Lake Grace, 24 Oct. 1986, E.J. Crotford 5346 (PERTH);6 km W ofBunacoppin,
23 Aug. 1995, R. Dqvies 85 (PERTH); Kukerin, Oct. 1913, M. Koch 2185 (NSW, MEL, PERTH);
25 km NE of Dumbleyung, 20 Sep. 1964, R.H. Kuchel 2007 (AD); Tammin, Sep.-Nov. 1909,
J.H. Maiden s.n. (NSW); 4 miles [6 km] W of Nyabing, 14 Sep. 1961, R.D. Ro),ce 6704, (PERTH);
9.8 km E of Bendering on Reserve Rd, 8 Sep. 1994, KA. Shepherd KS 57 , J.A. Chappill, J.A. Wege
(PERTH, UWA);500mN ofJilikin Flat Rd on Bueffner Rd, 1l Oct.1996,J.A.Wege;.2. (PERTH,IJWA);
50kmNNW of Menedin,3l Oct. 197 4,D.J.E. Whibley 4746 (AD, PERTH);Konongoning new school
site, Williams-Wongan Hills road,5 Sep.1.992,C.F.WilkinsCW 167-168 (PERTH, UWA);Boolanelling
Nature Reserve, Pannell Williams Rd, 9.5 km N of Quairading-Bilbarrin road, 25 Nov. 1994,
C.F. Wilkins CW 736 (PERTH, UWA);Tarin Rock,9 Nov. 1968,J.W. Wrigley s.n. (MEL).

Distribution. This species ranges from Konongorring to Nyabing, in the south-west of Westem

Australia. (Figure 6C)

Habitat. This species is found as under storey it Eucalyptus open woodland, or rarely heath, in yellow

or brown clayey sand, usually with laterite.

Phenology. Flowering time is August to October. Fruiting October to December.

Conservation statuo'. This species is well collected and mainly recorded as abundant in the area of

collection. No special status is required.

Etymology. Naned due to the hexandrous flowers.

ATflnlties. This species has the distinct specific features described by Mooreof long red glandularhairs

on the epicalyx, epicalyx that are greenish rather than orange{an in colour and mainly narower than

in L. involucralum, aDd petals that are usually absent and if present then fewer than six per flower

whereas L, involucratlnr usuallyhas sixpetals, Similarities to L, involucratumare leaves with smooth

or slightly rugose surfaces and strongly recurved leaf margins.

Notes. Two specimens from Chiddarcooping and Narembeen ale anomalous as the long red glands are

rare or absent rather than foming a dense covering as in other specimens examined. These have been

determined as L. hexendrum as they are apetalous, with greenish-tan abaxial epicalyx bract surfaces

rather than tan and without the dense, white tomentum found on the epicalyx bract adaxial surface of

L. involucratun.

4. Lysiosepalum involucratum (Turcz.) Druce (Druce 1917:634). - Thomasio involucrataT\tcz.
(Turczaninov 1852: 143). Type citation: N. Holl. Drum. V. n. 255. Tlpe.' south-west of Western

Australla, Drummorulcoll.5,n.255 (holor KW,?.v. photograph PERTH 05070341;lsor BM, K, MEL

724048. PERTH 01625608. W).

Lysiosepalumbarryarr.rm Muell. (Mueller 1859: 143). Type citation: In planitiebus ad flumen Phillips

Mx. ?ype.' Phillips River, Westem Australia, Maxwell (holo: MEL724049)

Illustration. Grieve (1998: 653).
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Figtne 10, LjsiosepaLunl itl,,olucratun A-habit (scale bar (bar) = I cm). B-mature leaves (bar=2mm). C-stellate
hairs on outer surface of bracteole. D - stellarc hair on inner surface of bracteole (C & D bar = 0. I mm). E - flower
(bar = 2 mm). F - stellate hairs on outer surface of calyx. C - simple hairs on inner surface of calyx. H - petal (bar
=0.5 mm). I  -  adaxial surface of androecium. J-pist i l  ( I&Jbar= l  mm). K-ovaryhair (bar=0.1 mm). Drawn
from K. Shepherd 5l and CF. wilki s \lll.

Chromosome number. n =10 (Figure 3).

Consen)ation status. This species has been poorly collected and mainly recorded as occasional or

1-3 plants, rarely frequent in the area. Conservation status deserves review after sepamtion ofnumerous
L. hexandrum from L. involucrqturl collections.

Etymology. An involucre is a large bractor whorl ofbracts;the epithet involucratum presumably refers
to the whorl of large epicalyx bracts covering the buds in this genus.

Affinities. This species is similar to L. hexandrum in having entire, rather than wrinkled leafmargins
but differs in having the pedicels and epicalyx with an indumentum of long red-stalked stellate hairs
instead of long red glandular hairs over short white stellate hairs, by having the epicalyx orange tan
instead of greenish tan and petals that are rarely absent rather than rarely present.
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Fignre 11 . Lysiosepalun rugosum. A - habit (scale bar = I cm). B - leaf adaxial and abaxial surfaces (bar = 2.5 mm).
C - bracteole abaxial surface stellate hairs (bar = 0.25 mm). D - flower (bar = 2.5 mm). E-hairs on adaxial surface
of calyx (bar = 0.6 mm). F - petal. G - anther wilh staminode and staminal tube, adaxial view. H - anlher wilh free
filaments, adaxial view. I-pistil (F-I bar= I mm). J - brittle hair of ovary (bar = 0.1 mm). K - seed with aril
(bar - 0.J mm). Drawn lrom C.F. Wilkin! 216.

Habitat. This species occurs in red-brown clay or loam with laterite, as an understorey shrub in open

shrubland or open woodland.

Phenology. Flowering time is July to October. Fruiting pedod is October to February.



7-

'€99-l€9 :98 uap)D9 xluotog unosslw

aV [o slouuv s]ueld 3ur:a,nou Jo s:rr[rr]T lql .toJ uop?JlJlssrt. Fuero uV (866t) dnor5 Iua3ot,{qd urrodsolSuv
'188 

9r8 :S8 [uDloB Io lDwnot
ltoilltuv Elxp acuanbas 'lrqr ttlo{ arurpr^A raDprsou r.qto ot sdlqsuowler pw salD^lDN aqr Jo uordursunrrlJ
'(966t) 

f)'rurstfs 
"U'rno3.l,.ll "n 

S 
'uasue^\S ' 

tA N 
'cspqJ ' 

V C 
'Lunr8 "C)'tor9) "Sri 'uosre^lv

sacuaJaJau

'sqdaSoloqd 
3o ueol puu uorlelndod ̂luo

aql ol sn SurprnA 'rancroutoto 
7 sercads ,reu eqlJo sueur3cds Sunlrruqns JoJ uerel6 ue,lrD ol s{ueqt

lercadg drqsuoruuduoc puu ecuulsrsse Iro,r\plerJ.roJ sur,IIr/A Spu€ I'raqolng d'e8e16 1'preqdeqg y
puE sertrlrcEJ ;o uorsr,lord pue oruEtsrssl] Iruonrppe JoJ JJels puE rolceJrp HJdAd :suorurJods

JO ueol JoJ r?rJeqJcq |1uo0Duralur pul] I?uoDr?u :Surpunl qcjueseJ JoJ sugv :sesouSsrp urle] cql

lo uorlslsucrl Jo.I uoslrlA Ined lducsnuEur eqt uo slusruruoJ JoJ ofd uJ€qleg :suoulllsnllr luslleJxe
eql JoJ qqoJ eurB.r.ro-I ol oslB s{u[qJ pelBraoJddD sr erll?rtsnv uralsaiN.]o fllsja^Iufl ',{uElog 

Jo
lucn4rcdc6 cql,{q sartrlrruJJo uorsr^ord puu lroddns eql pue srseql lcJotcop uJo uud sr uorsr,rar srql

slualua6palrt{ou)lJv

'f1r1cco1 sBulrdg
aaJql n ll lsr xooc l?xl eerqt llv tunsoSnt T l0asotlla{rl sno]our-g staqr puu x{lD)ofDw 'J 

!o osoql
o{rl snojour-9 sJa,\\olJ eulos Sur^uq ur sarcodr^ tusrtrd eArlqnd o,rl oqt ueo,rloq olerpeuuotur sr tl seqol
x,{Fc;apuo:q pue aqnl x,{pc Suol 'solootcuJq 

lDrolr?lrun slr ur rallEl oql pue'sJoqluE polv8uola puu
f:u,ro,{lnq-eq1c1solrq,\\'so^r?ol,\\oJrrusnoocrrJocslrurJouuoJoqlSullqurosoJ'pnalsX{loJoJxpa J
puu utllso'tlt wnlDdasots[I qloq Io soJntco] suq Dsowrol ttli'DLLtoVJ ( ruuoc sred pjoqdaqs V ))
6nld D)^oLLu(t 7 prrq{q crrcucS-sso.rc c,rrletnd u {q pc1se88ns st DrsDLLtorlJ o1 trlrurj.p aso13

'qloours lou esoSnl eJn luql socu1Jns Inryupn puu salorlad Suol qlr,r so^nel 3ur^nq Aqwntonn1our '7

rrro4 patErtuoroJJrp oJE srronrroeds uel asoql acuereadde uct lluJa^o ,{leJEJ Jo pJnods-upl s oluq
'Jc^c^\oq 'sucur raods curos sJmq poJluiJ-u,\\oJq lJrp urorJ c3uuJpaddu pellods r qlr,r srmq elullelsJo
runtuetuot esuep pe{pts-uoqs n srq uaurcads ad,{1eq1 uo al;rns tcr:q x,(pcrde ItrxuqE eql JaJirN

'sre q oBJDI 'pa{l€ls

-SuolJo Suue^oc ,{lloo,{\ p urqt raqll?J sJluq elDllels 'elrsses 'llurusJo run]ueuol asolc D 8ur^Eq ur sJeJJrp

1nc1 sc,recl clr:,lo ,{1,nor.rr:u 'osoSnr ,{13uoIs SurnEq ur urryDll orl, ? sclquroscr sorccds srqa satltuy[fy

'ad,{lo1ca1osr ur aq o1 s.ruadde 'uuqluag .(q u?as uaeq 3ur^Bq su polclouuB '.lEt\l tp ueurrJads
.telpurs qcnur e13urs y ed,fto1ce1 eqt sr uesoqc ueeq slq 'uorlialloc erul?s eql uor; fpue:udde yp puu

teerls eucs eql uo palunoru sueruroads eBJ€l ,{lel€reporu e^rJ Sursudruoc 'l€uet€ur 
1aL11 nor1ot1fitlt1

'(866I e^euC) urnlDdesorsfl ;re1-aqurr16
srcureuuourrrlocv ..i-?^ual Popiuu^\ qcnu,, csoSnr cql ol sn1u tunsoSnt - tratlyda cq1 :(3o1ow{19

'eere aql ur luenberl sE ,{lereJ 'lBrrorsecco ro 1uu1d euo;o suoqelndod
su pepJocer ,{luruur ':e,le,roq 'e:tl suoqcelloJ pepuaurutoael sr snluls uorlu,\Jesuoc yurreds ou
pue srtrt lJcqlBcq,r ur uorlqa8e,l lururuer ur pelnqulsrp ,{1epr,r sr serceds srql snJD$ LtolJDuasuoJ

t6slutllohsots{'I snu.B o?ll?Isnv urels.I\ aql Jo uolsl^ol clurouoyet V 
'llrddeq) 

V f por s0r1|/A d l



Nll)tuia Vol. 13, No. 3 (2001)

Bayer, C. & Kubitzki. K. (1996). Inllorescence morphology ol some Auslralian Lasiopetaleae (.S13rouliacea.). Telopea
6: 

'721 '72'7 
.

Bayer, C., Fay, M. F., de Bruijn, A. Y., Savolainen, V., Mol1on, C. M., KubilzK, K., Alverson, W. T. & Chase, M. W.
(1999). Support for an expanded family concepl of Malvaceae wilhin a recircumscribed order Malvales: a combincd
analysis of plastid atpB and rbcL DNA sequences. Dotanical Jaurndl of the Linnean Society 129: 261 295.

Bayer. C. (1999). The b'color unit - homology and translormation ofan infloresccnce slructurc uniquc to corc Malrdles.
Plant S)'stenntics atul Evolutiotl 214: 187-198.

Berrham, G. (1863). "Flora Australicnsis." Vol. l. (L. lteeve & Co: London.)

Bremer, K. (1994). Bfunch support and tree stability. Cladistics l0: 295-304.

Brown, R.W. (195,1) Leprin! 1979. "Conposilion of Scientific Words." (Smithsonian Institution Pfess: Washington DC.)

Corner,  E.J.H. (1976).  "Seeds of  Dicoty ledons."  (CaDbr idge UniveLsi ty Prcss:  Cambridge.)

Danilafsos, C.D. (1993). Introduction to the ESEM iDstrumenl. Micrrrcolr) Research and Techniq a 25.35+361.

Druce, G.C. (1917). Nomcnclalorial noles: chiefly African rnd Australian. The Bot nicrl Sociely Exchange Club of
rhe Br i t ish Is les Rcport  for  1916. Suppl .  2:  601-653.

El l ior ,  W.R. & Jones D.L.  (1990).  "Encyclopaedia of  Austml i rn Plants."  Vol .  5.  (Lothian Publ ishing Co. Ply.  Ltd.  Perth)

Fcdcr, N. & O'Bden, T.P. (1968). Plant microtcchnique: some prirciples and new rnethods. Anrcricdn Journal of Botan!

55,  123-142.

Federov.  A.  (1969).  "ChromosoDre Numbers oi  F lowcr ing Plaols."  (Nauk:  Lcningrad.)

Fclscnstc in,  J.  (1985).  Conl idencc l imi ls  on phylogcniesr an approach using the bootstrap.  Etol  t ion 39: '783J91.

Cay, J. (1821). Monographic dcs cinq genres de plantes, Lasiop6lal6es. lvtunoires de Museum d'Histoire NatureLle 7:
4 3 1 - 4 6 8 .

Cr icvc,  B.J.  (1998).  "How to Know Wcslcrn Auslml i rn Wi ldf lowers" Pa 2.  2nd edn.  (Univers i ty  o l 'Western Austra l ia

Prcss.  Perth.)

Heel, W.A. van (1966). Morphology of the androccium in Malvales. Dlunrca l3t 17'7-394.

Hnatiuk, R.J. (1990). "Census of Australian Vascuhr Plants." (Australian Government Printing Service: Canberra.)

Judd, W.S. & Manchcstcr, S.R. (1997). Circumscription of Mrlvalcs as dctcrmincd by a prcliminary cladistic analysis

of morphological, anatomical, prlyonological, And chcmical chaft\cters. Btiltonia 491 384405.

Maddison,  w.P.  & Maddison,  D.R. (1992).  Maccladcr Analysis o l  phylogcny and charactcr  evolu l ion.  Version 3.05.
(Sinaucr Associa lcs:  Sundcr land.)

Mcrcal fe,  C.R. and Chalk,  L.  (1950).  "Anatony oi  thc Dicoly ledons."  Vol .  I .  (Clarendon Press:  Oxford.)

Moore, S. lc (1921). Alabastm divcrsa. - Part XXXIV. The Jouflnl of Botany 59:243-251.

Mucl lcr ,  F.J.H. voo (1859).  "Fragmcnta Phytogrrphiae Austra l iac."  Vol .  I ,  pp.  142-143. (Cove| l lmcnt Pr intcr l

M c l b o u r n e . )

Sargenl, O.ll. (1923). Notes on wcst Australian planls. zre JounaL af Bohnf 6lt 285187.

Schumann, K.  (1895).  Slercul iaceae. hr  EnSlcr ,  H.G.A. & Prant l ,  K.A.E.  "Die Nat i t ichen Pf lanzenfani l ien."

Vol .  3.6,  pp.  67-99.  (Ver lag von Wi lhclm Engelmann: Leipzig) .

Swofford, D.L. (1993). "Phylosenelic analysis using parsimony". Version 3.1.1. (Illinois Natural History Societyl

C h a m p a i g n . )

Turczaninov, P.K.N.S. (1852). Dccas seplima Senerum adhuc non dcscriptorum adjcctis dcscriplionibus nonnullarum

spccicrum. Bllll?rir de La SociAG Imptriale des NaturaListes de Moscou 25(2). 138-18).

watrous, L. & whcclcr, Q.D. (1981). Thc outgroup comparison method of characler ̂ nalysis. SJstematic ZooLogy

3 0 :  l - 1 1 .

Wilkins. C. F. (1999). Keraudrenh eraslia a\d Keraudrenia kdutona (.M^lvaceau Byttnerioideae) new species from

the Kimberley r€gion of weslcm Australia. Nr)/rid 13.233-242.

Wilkins, C. F. (2001). Taxonomic revision ol HannafatuJia (Lasiopetaleae: Slerculiaceae (Malvaceae r.l.)). Arrtrdlidn

SJstenatic Bolany l4(1)i in press.




