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to be elucidrted, a task that will entail fuflher research and will involve the study of material in
Australian and overseas herbaria; for these reasons only those species are treated whose names are
required in regional floras and whose taxonomy and nomenclature is clear.

Methods

Dissections of achenes, florets, and involucral bracts of represenhtiye Australian species of
'Helipterum', 'Helichrysum', rnd of related genera have been mounted in Hoyer's solution (King &
Robinson 1970) and examined under the stereo and high-powered microscope. Achenes have also
been embedded in Spurr's low-viscosity embedding media and sections stained in Toluidine Blue.
In addition microscope slides were studied of transverse seciions of achenes, some of which were
prepared by P.S. Short, K.E. Wilson and J. Nailon for their paper ( 1989) on achene anatomy while
others were prepared for me by my colleagues R. Cranfield and C. Parker.

Morphological studies

The morphological characters used in discriminating the genera and species have been described
(or references given to their description) in a number of earlier papers (e.g. Wilson 1989, 1992b):
supplementary notes are here provided on some of thcse chffacters.

Achenial hqirs. The nature of the hairs or papillae on the irchenes was studicd. Various types of hairs
and papillae found in the Gnaphalieae have been described by Anderberg (1991) and their taxonomic
significance assessed. In the 'Helichrysum elatum' grotp an additional 'papilla' type has been
observed, in this two cells ofthe pericar:p epidermis are lateralty instead of verticalty placed; they rre
transprrent and often myxogenic. Papillae of this type are refcrred to as 2-celled feneshae* . In some
species of this group lhc fenestrae apprrently consist of only one longitudinally elongated cell, this
cell is usually not myxogenic and is not raised above the surface of the achene.

In Anemocarpalow, rounded, 2-celled papillae arepresent with the lower cell slightly exceeding
the upper. This papilla type, which was described by Anderberg (1991), is comparable to that found
in the Waitzia grotp of genera.

In Argentipallium short narow-obovoid duplex hairs are present; these are similff to the more
elongated duplex hair type that is found in OzothamnLrs.

Achenial neryation The vasculature of the achene can be determined by mounting it in Hoyer's
solution. Where the testa is free from the pericrrp, or where it can be readily sepffated from it, the
vasculature is preferably examined in an achene in which the seed (i.e. testa, endosperm, and embryo)
has been removed. In all Australian members of the Gnaphalieae where this organ has been studied,
with the exception of Myriocephalus guzrilae F. Mucll. (see S hort et al. 1989), there are two yascular
strands in the pedcarp. In the testa there is always one strand and this passes for a varying degree
longitudinally arcund the seed; it is best observed by studying a whole mountofthe testa from which
the embryo and endosperm (which is usually I free from the testa) hayo beeo removed.

* Thi s 'papilla' ty pe is alsofoDtrdi\ Bracteartha as is Doted by E.E. Ceorgeadou Tvrtkovic Sahin (1982) who refen ro rhem as
'2-celled idioblasts'. It is anlicipated tlntthese willt'e morefully described, and tbeir taxononric signilicaDce assesscd by ber
in a forthcoming paper.
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Generic studies

In a recent paper Anderberg (1991) recognised the genera C hrysocephalum Walp., Bractednthq
Anderb., Ozothamrus R.Br., and Lawrencella Lindley serru /aro as segregates of (Australian)
Helichrysum. I have reclassified th e taxl. in lhe Lqwrencella complex (Wilson 1992a) and most of
the Austnlian representatives of l1elrpterrr, (Wilson 1992a,b). This leaves a number of Ausfralian
species of H e lic hry sumznd. of Helipterua that still require generic classification; they are as follows:-

l)The'Llelichrysum elatum' grorp. Species in which the involucral bracts have terete or semi-terete
stipes and are not fenestrate, the anther apicula have thick cell walls, the style appendages are ovate
to acuminate, and the rchenes are glabrous with a smooth crustaceous pericarp in which the vasculu
strands are laterally positioned. The epicarp has longitudinal 2-celled fenestrae (idioblasts) ofthe
Bracteantha type. The group is represented by such spccies as H. elatumDC., H. boormaniiMaiden
& Betche, andH. ddenophorumF.ll{u'ell. It corresponds to Fl elic hrysum sect. B lepharolepis DC. pro
parte xnd, ftom the few species investigated (Warcup 1990), is evidcntly not ectomycorrhizal.

2) The'Heliperum saxatile' gro]op. Species similar in most characters to those in group 1 but with
thin anther apicula, rounded style lpex, and papillose achenes (the two cells of the papillae vcrtically
positioncd) with a thin pericarp. This group is represented by Helipterum sLtutilePaul G. Wilson,
Helichrysum podolepidiumF .Mluell,rnd an undescribed species. The species are here placed in the
new genns Anemocarpa. It is possible that it will have to bc enlarged to include species at present
in group 1.

3) The 'ltelichrysum dealbatum' group. Species with r flatlencd claw to the involucral bracts,
fenestrate stereome, thin anther apicula, truncate to rounded style apices, short clavate to obovoid
duplex hairs on the achenes, a diaphanous pcdcarp, and a leathery testr, with the achenial vascular
skands medially positioned. These species form eclomycorrhiza. To this groupbelongH elichrlsum
dealbatum Lablll., H. spiceri F. Ml,ell., Ozothumnus tephrodes Turcz., Itelichrysum obtustfolium
Sonder, and llelrplerum niyeum Steelz; they are here placed in ihe new genus Argentipallium.

4) H. oligochaetumF. Mucll. This species appears to haveno nearrelatives in the'Helichrysum' group
and is possibly best placed in close associxtton w\Ih Rhoda he.

5) HelichrTsum pumilum J.D.Hook. A species with the h abit of Leucochrysum albicans (A.CU,]'r1,.)
Paul G. Wilson but with florets similar to some species ofR hodanthe particrl'drly in having villous
achenes: it differs in having heterogamous capitula, thick branched anther tails, deeply stained
corollas, and barbellafe pappus bristles.

6) Ilelichrysum leucopstdeumDC. A rhizomatous species wilh lhc appearance ofcertain species in
the'11e lichrysum alatum'gronp.Its florets are similar to thosc inBracleaalrd buthave a rounded stylc
apex, a smooth glabrouscylindrical rchene without fenestrae or myxogenic cells, and adoublc pappus
that ispersistent. The vascul:r slrands ofthe pericarp and testa are medially orientated relative to the
cotyledons whereas in Bracteantha they aro latcrally orientated (Short 1989). This is the only
Australian species ir lhe'Helipterum - Helichrysum' complex in which the pappus is double and it
is the oniy species that is recorded as being rhizomatous.
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8. Pappus bristles barbellate; stylc apex rounded to acuminate,
not deltoid; pe cffp papery or brittle; ectomyco hiza absent

9. Pericarp papery; style apex rounded; carpopodium
prominent, sevcral cells high........,....... ...................,.. Anemocarpa

9. Pericarp bdttle; style apex ovate to acuminatc;
carpopodium minute, I cell high ......... 'Helichrysum elatum'group

8. Pappus bristles plumose; style apcx broad-deltoid;
pericarp thick, cartilaginous; carpopodium minute,
1 cell high; ectomycorrhiza present ...................... ......Le ucochrysum

Anemocarpa Paul G. Wilson, gen. nov.

Herbae perennes, non-ectomycorhizales, lanatae. Folia altenra, sessilia. Capitula solitaria.
Involucrum hemisphericum. Bracteae involucrales chirrtaceae, ang uste ellipticael bracteae interioris
parte inferiores sem iteretibus, slereomate efenestrato, superiores anguste ellipticae albae. Receptaculum
convexum, epaleaceum, glabrum. Flosculi homogami, disciformes. Corolla anguste cylindrica sed
versus apicem anguste turbinata, breviter 5-lobata, cellulis faucis undulatis. Caudae antherarum
graciles sed firmae. Styli apex rotundatus, nervo prominenti fere ad apicem extenso. Achenium
ellipsoideum, glabrum; pericarpum translucens, papitlis 2-cellulis ornatum; testa membranacea,
crystallina, nervo lateraliter posito; carpopodium multicelluloso attum. Pappi setae persistentes
brrbellrt.ce. cellulis apicllibus lcutis.

Typus: Anemocarpa calcicolo Paul G. Wilson

Perennial herbs. Ectomycorrhiza not formed. Plant covered with a woolly indumontum. Leaves
alternate, simple, entire, sessile. Capitula solittry and terminal to stems or branches, homogamous,
disciform. Involucre hemisphcrical. Involucral bracts papery, narrow-elliptic; outer bracts pale
brown without stipe; inner bracts with proximd portion semi-terete and stipe-like with thickcned
stereome, notfenestrate, distalportion twhitepapery laminr, thecentral vascular strandpassing into
the lamina; innermostbracts with alinear flattened proximal portion grading into a very short truncate
lamina. Receptacle convcx, epaleafe, glabrous. Corolla narrow-cylindrical, narrow-turbirate
towards the apex, regulrly shortly 5Jobed, glabrous and smooth within, sparsely glandular pilose
outside; cells of inner epidermis of throat undulate. Anther apiculum nrrrow-triangular; constituent
cells nanow-oblong with thickened walls; tails slender, firm, i equal to narrow-oblong collar. Style
apex rounded, shoflly papillate; vascular strand prominent and extending to neu tip. Achene
ellipsoid, glabrous; pericarp diaphanous topapery and translucent, epidermis with 2-celled myxogenic
papillae, the cells separated by a transverse wlll, the lower cell slightly exceeding the upper; testa
membranous, pale brown, adnate to pericffp, epidermal cells broad-oblong with straight walls,
crystals present, vascular strand in lateral position (in relation to cotyledons) and notextending to apex
of seed; carpopodium promincnt, several cells high. Pappus bristles, free, persistent but eventually
breaking c. I mm above base, equal to corolla, slender, smooth towardsbase, barbellatc upwards, the
terminal barbellae congested, prominent, and acute.

Etymology. The generic name is derived from the Greck words arena, without a thread. and calror.
fruit, with reference to the absence of hairs on thc achenes.
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Figtnel .Anemocarpacahicola.A-habi t :B- leaiC-outer , intermediateandinner involucralbracts;D-f loreqE-apexof
pappus bristle;F- slyle ap€x; G - anthei H - achene; I - surface and sideviews ofpericarp showingmyxogenicZcelledpapillae;
J - seed showins vascular strand. From P.G. tyilsor 7693.

\ifl
fl
w

2 m m

o.5 ,","1



'srttr^Blo onbturuald tua3rde p? slllaqreq
'saluasq? 

la^ oBJnld srauruoJ sllncsou ur 'of,l[llcqnq 'seluotsrsJad 
+'aclo.rf,uoJ urscq peo?les rddcd

'osuelxe srultues uoJrde pe Jlcroiel olrsod ur o^rou'uouruq oprlcd ce:tcuu.rtlureur utset :unuuqd[rp
unrdlu3uod:unlculosroproAoqosrrurssrAerqslrd'e^etl'urnJupull.{JelsnSu?runrueqf,V'srucpuUo.r

Io^ snl?Jurul xede rlrils eouurJ Ie^ sepqep 'sepou8 unm:eqlu[ eupnuJ 'f,tuqol-g'clcurqJnl

elsn8utl udns 1e,r ecr:pu11,{c elsn8ue clloJo3 seuuoJrJsrp 'reurureJ rlnJsou rJnod urnJ rueSoJeloq

Io^ ruDSouoq rlnJSoU urn.lqcl8 u:nccucpdc unxe^IoJ urnlnJcldocod snqrJl]llxrs snqrJorJolur
srurlur o[clraJq :olcrlsouoJ olcLuoeJols 'oclou]o l]qlo r:qdq1e elsnBul] mocucqJ curulcl 'olelnput

o8uolqo seJoueJur ausd scJouolur ocolJtJq :eerrldlllo elsn8ue 'oEoJr:U[qc 'seJouelxe e?elJuq
:unlcurqrnl olcl 1e,t urnlueqdsrureq urnJanlo^uI 'crJulllos [lnlrduJ 'rJtldllle 

le^ cucaurl'ultsses
er8elur ?urelle DrIoC o?oJrJas esuap '€clcrJosuoJ lzrquoJ,{urotf,o ur srfunJ lunc seuuerod eeq]aH

'^ou uo8 'uoslud '9 1nr4 urnr11cdrlua8.ry

'sclei& qtnos ̂\eN ts3^\-quou pull
'purlsuoonOlse,^{-qlnos 'urlugsnV qlnos u:equou',{ro ue; urequoN uleqlnos ur puroJ aounqu6rO

'(IN 'SNVJ :osr :JN :otoq) Zt97 alopuaddu| 3 9'9961 any y7'SrnqsuueuroH
rueN r2dtrJ '(096I)991:[8 ?rtensnv qlnos ros ,4od srrurl'uoslrld 'g 1nu4 apmos wntaldyag

'^ou quoJ'uoslrld'C ln?d (uoslr^d g Inf,d) $lrlexts Bd.ru:rouauy

's€lol& qlnos ,rsN tse,r-rluou puD'puqsuaon0
lse,r-qlnos 'slllr.rlsnv qlnos urel$re-quou ',{JoluJeI uJaquoN tucqtnos v punol uotnq! st1

'DSDqqDg H g'g9gI 'clJlrjlsnv qlnos 'A 
,It o9tI 'S,II .It 'oolerr,rEllr.d\ :adtJ /J661)6tI:t0I iog dO "qropuv CIlenJ,{ 'g) wnrprdalopod

wryotldatosLnl3 - (698I)€I pedxg e8uqqrg 'ld 'day ' 
llcnl{ 'g uutryulalopod wns, t1cya11

'^ou quoJ'uoslr/d g lnud ( llcnt{'d) unrprdelopod RdrBJourauv

's0^gel

rlourlJo sralsntt dJclFxe s1r,{q saroeds rulrrurs ssr,Noqlo ulo{ poqsrnBurlslp,{llpuel sr puB l?rlltllsnv
urolsel(Jolse,\\-qlnosoqlurpunoJsrlI'tzleels,uma^tuwnl2rdllrH]uosll^['CIll[Jd(4eets)un?^u
wnt Dduaa7tVsrunuoltsnqo ll \lrr'..'pesnJ uoJ uaoq slq leql uoxn JDlrurrs [llsrJr3:adns roqlouy

'qnsurued ol{g sB lse,r Jt4 su ol crluJlsnv ulotslto uJeqlnos ur punoJ $ wnlloltsryqo
wnlnDd\uaStVeWIsnV uretsol[l$a-qtnos ul punoJ srzlarrJ 1ot odtocowauy searaql{ (slleJpolp.r
-urql qll,r el?Ao lou) slleo pouo{Jrql qlr,,,,i relnBuuul-xo::nr Sureq unlnctde rcqlus eql ur puE '(snrq

xoldnppoqslou) erlpdtdpe11ec-g pepunormol Sur,ruq ssueqJueqt ut'(slf,uJq Jeuuroql olreltuts pue
eEJul lou) el[JunJl puc lJorls ,{re^ Sureq slJf,lq lsoureuur oql Jo surrucl oqt ur '(uor od lBssq peuallollB
lou) edtts eterel-luos [ 8ur^cq slrtJq Itronlo,rur eq1 ur'(,{{1s {.rql ]ou) ,{11oo,n Sureq unluaunpu!
eql sraJJIp ll rollel eql uo4 '(rapuos wnltolswqo unstuqrlaH s") uosll/tA C Inrd (repuos)
wnllo{tsuqo wn! DdryraSry q1r,n pasn;uoc uo3q srq puc ol Jclrulrs .{llcrsrJredns sr seraeds sqI

'punoJ sr lmld eql qJrq,r lo^o atBrtsqns 3q1 01 eJuoJo]or qlr,r
'lu?lrququr utr '2lor puc ') crlo')]rJ spro,r uqe.Ieql uo{ pa,rucp sr1eq1de crgrcads aq1 't3o1ow(1X

unltDdaua8tvp\n odlwou2 ytostr/ D tnBd



456 Nuyts ia Vol .  8,  No.3 (1992)

Figure 2. Transverse sections of acbenes of A - Ancnocarpa calcicola nd B - Ar|entipdlLiun obtusifoliun, both serni

diagrammatic. A frorn H. Denarz 9760 a\d B fto.r D.llunt3o4l.

Typus: Argentipqllium obtusifolium (Sonder) Paul G. wilson

Perennial herbs. Ectomycorrhiza formed. Planf covered with a dense silvery silky irdumentum.
Leaves altemate, simple, entire, sessile, linear to eliiptic. Capitula solitffy and terminal to stems or
branches or in loose terminal panicles, homogamous or heterogamous, disciform. Involucre
hemispherical to broad-turbinate. Involucral bracts papery, narrow-elliptic; outer bracts pale brown
without lamina: inner bracts with proximal portion flat and grading into the white lamina; stereome
flat, fenestrate, grading into the sunounding bmct tissue, the vasculff tissue not passing into the
lamina; innermost bracts similar to the inner bracts. Receptacle convex, epaleate, glabrous. Female
florets few or absent, wilh filiform corollas and few or no pappus bristles; achene as in disc florets.
Disc florets perfect. Corolla narrow-cylindrical or upper po ion turbinate, regularly 5Jobed;
vascular strands not passiDg into lobes. Arther apiculum oblong to elliptic, thir; constifuent cells
nrrrow-oblong, not lhickened, the marginal ones differcntiated or not. Anther tails slender, shoflly
branchcd, weatri or firm, equd to or cxceeding colhr. Anther collar narrow-oblong. Style apcx
truncate or rounded, shoflly papillate; vascular strand either slcnder and ending well below apex or
thick and extending to near tip. Achene teretel sudace smooth; indumelltum sparsc or dense, of short
(0.05-0.15 mm long) obovoid duplex hairs; pcricarp diaphanous: testa membrmous, pale brown,
adnate to pericarp, cells broad-oblong, vascular stratld in lateral position (in relation to cotyledons)
and extending to apex ofseed; carpopodium several cells high. Pappus bristles free or fused towards
base in small clustcrs, very shortly united in aring at base,l persistent, slender, smooth towards base,
barbellate upwards, the terminal barbellae usually clav{lte.

This genus is similar in floral characters lo Ozothamnw. The latter genus differs principally in
habit (its species being either shrubs or subshrubs), in the size and arrangement of the capitula, and
in not being ectomycorrhizal. The achenes of O'olrazflif have short narrow duplex hairs whereas
in Argentipallium lhey rre very short and clavate to obovoid. In Ozothamnus there is considerable
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Argentipallium dealbatum (Labill.) Paul G. Wilson, comb. nov.

Nuytsia Vol. 8, No. 3 (1992)

Helichrysum dealbotrrr Labill., Nov. Holl. Pl. Sp. 2:45 t. 190 (1806). - Gnaphalium niveumPoir.,
Encycl. Meth. Bot. Suppl. 2:808(1812) nom. illeg. nonL. (17 53) - G. dealbdtum n abill.) Schnltz-
Bip., Bot. Zeitung 3:17l(1875) nom. illeg. aon Thunb. (1800). Type citation: 'Habitat in capite Van-
Diemen'. Type n.v.

Disffibution. Southem Victoria and Tasmania.

Argentipallium niyeum (Steetz) Paul G. Wilson, comb. nov. (Figure 3)

Helipterum niveum Steetz ir Lehm.,Pl. Preiss. 1:475(1845). Iype: In Nova Hollandia (Swan River
Colonia) in solo sublimoso inferioris sinus regis Georgii III, Oct. 1840, L. Preiss 1 1 (holo: MEL).

[Helichrysum obtusifolium auct. non Sonder: Benth., Fl. Austral. 3:619(1867) p.p.; Gieye &
Blackall, How to know Westem Australian Wildflowers 840(1975).1

Distribution. South-west region of Western Australia.

C hromosome number : n = 12 fitle Twnet (1970) Ls H elipterum obtusifolium..

Arg€ntipallium obtusifolium (Sonder) Paul G. Wilson, comb. nov.

Helichrysum obtusrlo/ram Sonder, Linnaea 25:513(1853). Zlpe: Encounter Bay, South Australia,
November,.F. Maeller (holo:. MEL 6048f9).

Distribution. Southern South Australia, western and southern Victoria, south coast of New South
Wales, and northern Tasmania.

Note. There is considerable difference in the habit and capitulum shape and size in different
geographical vadants ofthis species. In Kangaroolsland, South Ausfalia, the plants ffe small,6-12
cm high, the involucres short (3-4 mm high) and urceolate, the laminae to the involucral bmcts 3-4
mm long, and the pappus bristles white with clavate cilia at the apex. This yariant resembles the
Westem Australian species, A. tephrodes, which differs most obviously in having smaller leaves and
densely papillose achenes. A rather similuplant is also found on the Fleurieu Peninsula. In south-
eastem South Australia, Victoria, and in New South Wales the plants are larger with longer leaves,
larger and hemispherical involucres, laminae to l0 mm long, and the pappus bristles wifh translucent
acute terminal cilia. However, since the va"riants appeff to grade into each other I have not attempted
to provide an infra-specific classification.

Argentipallium spiceri (F. Muell.) Paul G. Wilson, comb. nov.

HelichrysumspiceriF. Muell.,Fragm. 11:47(1878). rype: NearLongley, Tasmania,A. S/msoz (holo:
MEL).

lHelichrysum obtusifolium ^)ct- non F. Muetl.: Rodway, Tasmanian Flora 87(1903) p.p.l

D i stribution. Southern Tasmania.
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Arg€ntipallium t€phrodes (Tucz.) Paul G. Wilson, comb. nov.

Ozothnmnus tephrodes Turcz., Bull. Soc. Imp. Naturalistes Moscou Z(2):79(1851). - Helichrysum
obtusifoliumv.tephrodes('lurcz.)Benth.,Fl.Austral.3:619(1867).Type:J.Drummond5thcoll.
no. 385 (holo: KW, photo seen; iso: MEL, PERTH).

Helichrysum obtusifulium var. sq amiger Benth., Fl. Austral. 3:619(1867). Type citation: 'Near

Oldfield river, Maxwell'. Synrypes: In tea Eee salt flats near Oldfield R., G. Maxwell (|,/IEL);
Melaleuca flats. near Oldfield R., G. Marvell (N[EL).

Distribution. Southem Westem Australia from Fitzgerald River east to Israelite Bay.
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