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Morphologr

Flarit Most species are annual or perennial herbs, although P. muLticaulis is an erect, many-stemmed

subshrub with a woody base. Among the annual species, lifeforms range from few-stemmed, erect and

slender (most forms ofP. corymbosa, P. longiflora, P. smminodinq a\dP. violacea) to low and bushy
(P. arida, P. involucrata). This range of variation may often be present within the one species (e.g.

P. spirostylis, P. breviflora, P. holtzei). The perennial species are usually small, and are wiry with

numerous stems arising fiom a woody base.

Indumentum. All species are hairy to some degree, ranging from almost glabrous (P. breviflora and

P. spirostylis) tohoary and woolly(P. il? cana and P. tenar). Hair types in the genus consist ofbranched

and unbranched crisped septate hairs. Po ly carpaea brev iflora ar'd P. spirostylis haYe tufts of branched
hairs in the leaf axils but are otherwise glabrous. At least the stems of all other species are thinly
pubescent to woolly with branched hairs. The stipules, hacts and sepals of most species are glabrous
(often with ciliate or fimbriate margins) but may be hairy in P. stqminodita and P. tenax. The leaves

of mosi species have simple and/or branched hairs except those of P. aridq, the common annual form

of P. corymbosa and P. holtzei which ate glabrous. The stipules and bracts of P. holtzei commo\ly

have a long bristle arising from near the base on the abaxial surface.

Leaves. Basalleaves are often presenton youngplants but areloston olderplants. In shape, they range

from oblanceolate to orbicular. In most species found on sandstone outcrops (P. incana, P. picroceps,

P. multiceulis and P. tenax), cavlineleaves are short, stiff, opposite and are narrowly oblanceolate or

linear. Cauline leaves are relatively long, soft, linear and whorled in most other species. I\ P. arido

arld P. inyolucratq the cauline leaves are whorled but are otherwise similar to those of the sandstone

species.

Inflorescences. Variation in compactness and placement ofinflorescences and the presence or absence

of floral leaves can be of some value as taxonomic characters. Inflorescences vary ftom reduced and

capitarc (i\ P. tncana, P. involucrata, P. microceps, ar.dP. tenax) to open (P, breviflora, P. corymbosa,

P.longiflora, P. spiroJrylis and P, violacea). However, among the latter group there is often variation

in density within aspecies with some forms havingrelatively compact (but not capitate) inflorescences
Those ofP. arida and P, holtzei are ittermediate in compactness, and in common with the 'capitate'

species, haveone ormorepairs ofsubtending floral leaves. Most species have terminal inflorescences

whilst those of P. arida and P. involucrato Ne axillary as well as terminal.

Flowers. Sepals within the genus are relatively constant in shape, but vary in colouration and the
prominence of the midrib. The midrib may be accentuated by red or pink colouration in some forms

o'i P. breviflora, P. corymbosa, P. longiflora, P. spirostylis and P. violac eabut appea$ less prominent

in forms and species with hyaline sepals. The base of sepals is often thickened and yellowish but varies

within a species. Discrete red-brown resinous exudates are often present between the outer sepals and

at the nodes. However, except for P. qrida wherc they are always absent, the presence or absence of
exudates is not consistent within a species. Petals are narowly tuiangular to oblong and the apices may

be bifid (some formsof P. breviflora a\dP. spirostylis),efiire orerose. ln P. breviflora, P. longiflora,
P. spirostylis and P.t€nar the petals and staminal filaments are adnate at their bases to form a short tube,
ranging from 0.5 mm long in P. tena.a to 7 mn long rn P. spirostylis. Polycarpaea violacea at:.d

P. stqminodita haye minute linear staminodes 0.2 to 0.6 mm long inside the base of each petal.

Polycarpaea arida, P. corymbosa, P, holtzei, P. incona, P. involucrqta, P, microceps, P- multicaulis
and P. tenaxhave a minute corona c. 0.05 mm lons inside the corolla.
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The fragmented nature ofthe habitatoccupied by the group has probably contributed to the genetic
isolation of populations and hence the process of speciation. The residual land surfaces (commonly
outcropping sandstone) occupied by these species form an archipelago of suitable habitats across
northern Australia. At the species level, this isolation is reflected in the occurrence of the closely
related but geographically isolated species P. involucratq, P. multicauli;, P. incarct, and P. tenqx.
Polrcarpaea microceps is unusual in that it is sympatric with another member of the group, P. tenax.,
Apart from morphological differences, the two occurin separate habitats, the former usually in crevices
in rock faces and the latter in crevices in rock platforms. Within species, this geographic isolation can
explain the many variants encountered in P. multicqulis and some of the variation in P. involucrata.

Key to Australian sp€cies

1 a. Stems and leaves glabrous (except for tufts of hairs in axils of bracts
and leaves); stipules <3 mm long ................ ..............2

b. Stems and often leaves thinly pubescent to hoary; stipules usually >3 mm long .................... 3

2a. Sepals <4.5 mm long; corolla <4 mm long ....................... ..... P. breviflora

b. Sepals >4.5 mm long; corolla >4 mm long ....................... ..... P. spirostylts

3a. Cauline leaves in 2-several pairs per node;plants usually annual: stems
usually grey, green, stramineous or brown ....................,.... .,,,,.,...............4

b. Cauline leaves in one (rarely 2) pairs per node; plants perennial; stems often
whi te -hoary . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  10

4a. Staminodes linear,0.2-0.6 mm long, at the base ofeach petal ................................................ 5

b .  S taminodes absent  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . , , , . . . . . . . . . . . . . . . . . .  6

5a. Sepals usually >3.5 mm long; stipules, bracts and sepals glabrous ......................... P. viohcea

b. Sepals 33.5 mm long; stipules, bracts and sepals hairy at least towards base ...P. staminoditw

6a. Corolla and stamens adnate at base for l-3.5 mm............. ..... P. longiflora

b. Corolla and stamens free or adnate at base for <0.5 mm .. .......................7

7a. Pedicels glabrous; seed 1, often falling as a unit with pedicel, perianth and
capsule; petals <0.3 times as long as sepals .......................... ....... P. holtzei

b. Pedicels hairy (flowers sometimes sessile); seeds >4, at rnatudty shed from
capsule; petals usually >0.3 times as long as sepals.............. ...................8

8a. Inflorescences lacking a subtending involucre of leaves ......P. corymbosa

b. Inflorescences subtended by an involucre ofleaves ...........................,.... 9

9a. Inflorescences capitate and sessile; leaves cobwebbed; pedicels <1,5 mm
long ...,,....,,............ . P. involucrqta

b. Inflorescences open; leaves glabrous; most pedicels >1.5 mm and up to
5  mm 1ong. . . . . . . . . . . . .  . . . . . . . . . . .P .  a r idq

10a. Inflorescences usually open, with conspicuous, dichotomous branching,
lacking subtending 1eaves..................... ..P. multicaulis

b. Inflorescences capitate and sessile, subtended by a pair or involucre ofleaves .................... 1l

11 a. Stipules, bracts, sepals and stems red-brown; stems cobwebbed.......................... P. microceps

b. Stipules, bracts and sepals hyaline; stems white-hoary ...... .....................12

12a. Corolla and stamens adnate at base for >0.5 mm; sepals 3.2-5 mm long ..................... P. tenqx

b. Corolla and stamens free or adnate at base for<0.5 mm; sepals 1.8-3mmlong..... P. incaw

1".
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Descriptions

P. incana I.D. Cowie, sp. nov.

P. inyolucrotaarcte affinis, aquaimplimis differt habitu perenni, indumento incano, inflorescentiis
axillaribus absentibus, bracteis ac calycibus abbreviatis, et foliis angustatis.

Zypas.' near Kurundie Creek, Kakadu National Park, Northern Territory, 20 April 1990, G.J. Leach
2795 & I.D. Cowle (holo: DN.d!; iso: BRI, MEL!).

An erect perennial herb n 15 cm tall. Stems numerous, hoary, stout, 1-1.4 mm diam., with
branched crisped septate hairs; internodes 1.5- 10 mm long. Stipuleshyaline,2-3 mm long, triangular,
midrib present, cobwebbed with crisped septate hairs, margins ciliate, apex attenuate. Cauline leaves
opposite, rarely whorled, nanowly oblanceolate orlinear,2-5 mm long,0.5-0.7 mm wide, glabrous to
cobwebbed with branched or unbranched crisped septate hairs. Inflorescence terminal, sessile,
capitate, 1-11-flowered, subtended by 1-2 pairs ofleaves; bracts stipuleJike, 1.8-3 mm long, thinly
pubescent, bifid; pedicels 1-1.2 mm long. Sepalshyal\ne,lanceolate, 1.8-3 mm long, midrib present,
margin ciliate, apex acute. Pelals reddish, ftee, lanceolate to oblong, 1.2-2 mm long, 0.6-0.9 times as
long as sepals, glabrous, apex rounded,. Stamens 0.9-1.4 mm long, 0.6-0.8 times as long as petals;
filaments 0.7-1.1 mm long; anthers 0.3-0.5 mm long;staminodes absenl Sryle 0.2-0.3 mmlong;stigma
capitale. Capsulebrown, ovoid, 1.3-2.2 mm long, 0.5-0.8 times as long as calyx. Seeds 1l-27 ,brown,
dimidiate.in outline, c. 0.4 mm long, 0.3 mm wide, surface reticulate-areolate or reticulate-foveolate
with a minute reticulum. Figures lE, 2F-H.

Other specimens exanined NORTHERN TERRITORY: Nitmiluk (Katherine Gorge) National Park,
14' 19'5,132" 25'E,P.K. Lqtz3113 (DNA);N. Bymes 679 (DNA); 14" 19' S, 132'28'F., C. Dunlop
&N. Bymes 2161(DNA); 14'20'S, 132" 30'F,, M. Evans 3261 (DNA); 10 km SSW ofEl Sharana,
13" 34' S, 132" 29'E, ZM Or 358 (DNA).

Distibution. Endemic to the Northern Territory, in Nitmiluk (Katherine Gorge) National Park and
Kakadu National Park (south of the South Alligator River).

HqbitaL Cfiows in crevices in sandstone rock platforms.

Flowering and fruitinS. Between March and May.

Conservdtion stqtus. 3RCt. All known populations ofthis species are in Nitmiluk (Katherine Gorge)
National Park or Kakadu National Park.

Notes. Differs from P. multicaulis by the sessile, capitate inflorescences, presence offloral leaves and
relatively shorter stamens; from P. involucrata by tbe perennial habit, hoary indumentum, narrower
leaves, lack of axillary inflorescences, and shorter bracts and s epals , fron P, microceps by the narrower
leayes, thicker stems, hyaline bracts and calyx and hoary indumentum and from P. tenaxby thelack
of a floral tube, and shorter floral parts. Polycarpaea tncana is geographically isolated by the South
Alligator River vall ey from P. microceps and P. tenax to the north and by the Roper River valley and
several other rivers from P. multicaulis and P. involucratq to the south. Two specimens from the
Kimberley region of Westem A'ustralia (Fryxell 4726 and Dunlop 5241) are intermediate between
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P. inyolucrqtq ard P, incana in growth habit, inflorescence, floral and indumentum characters.
Furth€r collecting would help clarify the relationship of these entities to P. incane and P . involucratq.

Etymology. The specific epithet refers to the hoary stems.

P. microceps I.D. Cowie, sp. nov.

P. incqnq affinis sed habens foliis latis, caulibus tenuibus, bracteis ac calycibus fenugineis, et
carens indumento incano.

?'pusr Little Nourlangie Rock, Northem Territory, 17 March l97 8, C. Dunlop 4704 (holo: DNA!; iso:
BRI).

An erect perennial herb n 15 cm tall. Stsmr numerous, red-brown, slender, 0.6-0.7 mm diam.,
cobwebbed with branched crisped septate hairs; internodes 6-12 mm long. Stipules red-btown,1.6-2
mm long, tuiangular, midrib Fesent, margins ciliate, apex attenuate. Cauline /eaves opposite,
occasionally in several pairs at nodes, narrowly oblanceolate or linear,2.3-9 mm long,0.7-1.3 mm
wide, glabrate with crisped septate hairs. InJ'lorescence tErminal, capitate, 3- 12-flowered, subtended
by 1-2 pairs ofleaves; bracts stipuleJike, 1.7-3 mm long, bifid; pedicels 0.5-1.5 mm long. Sepals red-
brown, lanceolate, 2.1-3 mm long, middb present, margin ciliate, apex acute. Petdls reddish, free,
lanceolate to oblong, 1.2-2 mm long, 0.6-0.8 times as long as sepals, glabrous, apexro\nded. Stqmens
0.8-1.4 mm long,0.4-0.6 times as long as petals; filaments 0.7-1.2 mm long; anthers 0.3-0.4 mm long;
staminodes absent. Sryle 0.3-0.5 mm long; stigma capitate. Capsule brow4 ovoid, 1.2- 1.5 mm long,
0.5-0.7 times as long as calyx. Seeds c. 12, red-brown, rhomboidal-ellipsoid, c. 0.4 mm long, 0.25 mm
wide, surface foveolate with a minute reticulum. Figures 1I, 2A-E.

Other specimens exanined NORTHERN TERRITORY: 1 km upstream from Twin Falls, 13' 20' S,
132" 42'8, R. Fensham 781 (DNA); 70 km S of Jabiru, 13" 19' S, 132' 47'8, L.A. Crayen &
G. Whitbreod1881 (CANB);SE face ofNourlangie Rock, Kakadu National Park, 12' 57' S, 132' 50'E,
R. Cunlffi LNSW19984 (CANB, DNA); 5 km SE of East Alligator River Crossing, 12'25'S,
132' 55' E,van Balgooy& Byrnes I3I4 (CANB); 2 kmNW ofKoongarra Saddle, 12" 45' 5,132" 55'8,
I.R. Telfurd 8119 & J.W. Wrigley (BRI); Deaf Adder Gorge, 13' 02' S, 132" 58'F,, C. Dunlop 4406
(BRI, DNA); Nabarlek, 12' 17' S, 133" 19'E, M.O. Rankin 2090 (CANB, DNA); 8 km E of East
Alligator River Crossing, 12' 25' S, 133" 29'E,C. Dunlop 3705 (DNA); Liverpool River Headwaters,
12' 46' S, 133' 44' E, c. Wightnen 1441 & L. Craven (DNA).

Distribution. Endemic to western Arnhem Land in the Northen Teritorv. in Kakadu National Park
and adjoining areas of the Arnhem Land Reserve.

Habitat. Grows in creyices in sandstone rock faces and rarely in crevices in rock platforms,

Floweing and fruiting. Between February and July.

Conseryation stotus. Not rare or thrcatened.

Nores. Similar to but geographically disjunct from P incana atdhavingbroader leayes, hner stems,
red-brown bracts and calyx, and lacking the hoary indumentum of that species. Sympatric with
P. renar but differing fTom that species in the lack of a floral tube, smaller floral parts, red-brown bracts
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An erect perennial ft erb to 10 cm tall. Stsns numerous, hoary with branched crisped septate hairs;
internodes 2-4 mm long. Stipuks hyal\ne, 1.8-3 mm long, triangular, middb Fesent, glabrate to
cobwebbed, margins ciliate, apex attenu ate. Ca[line leaves opposite, occasionally in several pairs at
nodes, linear, 2-3 mm long,0.3 mm wide, glabrous to woolly with branched or unbranched crisped
septate hairs. Inflorescence !.f,rminal, solitary on stem, compact, l-several flowered, subtended by I
pair of leaves; bracts stipuleJike, 3-3.5 mm long, bifid; pedicels 0.5-2 mm long. Sepals hyaline,
lanceolate, 3.2-5 mm long, midrib present, glabrous to cobwebbed, margin ciliate, apexacute. Petals
reddish, connate with stamens into a tube 0.5-1 mm long, oblong,2.4-3.2 mmlong, 0.6-0.8 times as
long as sepals, glabrous, apex rounded.. Stamens 1.6-2.7 mm long,0.5-0.8 times as long as petals;
filaments L6-2.5 mm long; anthers 0.4-0.5 mm long; starninodes absent. Sry/e 1-1.7 mm long; stigma
caprtate. Capsulebrown, narrowly ovoid to urceolate, 2.3-2.6 mm long, c. 0.5 times as long as calyx.
Seeds c. 30, pale brown, dimidiate in outline, c. 0.4 mm long, 0.2 mm wide, surface reticulate-areolate
or reticulate-foveolate with a minute reticulum. Fisues lF-G. 2J-L.

Other specimens exanined NORTHERN TERRITORY: Deaf Adder Gorge, 13'07'S, 132"56'E,
I.R. Telford 7968 & J.W. Wrigley (CANB); 14.5 km NE of Jabiru East, 12' 33' S, 132 59' E,
M. lnzarides 9017 (CANB, DNA); Nabarlek, 12' 30' S, 133" 21' E, R.Illnz 165 (DNA); ,14 km SE
Oenpell i, 12' 34'S, 133" 23'E,P.K. Latz7837 (DNA);tunhem Land, 12' 51' S, 133" 32'E,P.K. Latz
2994 (DNA); Cadell River, 12" 39' S, 134' 18'E, D.E Symon7888 (AD).

Distribution. Endemic to the Northern Territory in northern parts of Kakadu National Park and
adjacent areas of western Arnhem Land,

Habitat, C$ows in crevices in sandstone olatforms.

Flowering and fruiting. Between February and July.

Consertation status. Not rare or threatened.

Discussion- Vegetatively this species is very similar to P. incqnabut is readily distinguished by the
few-flowered inflorescences, presence of a floral tube, longer floral parts and narrowly ovoid to
urceolate capsule (see also notes under P. multicaulis).

Comments on other species

Polycarpaea breviflora F. Muell., Rep. pl. Babbage's Exped. 9 (1859).- Polycarpon breviflorum
(F. Muell.) Kuntze, Revis. gen. pl. l:51 (1891). - Polycarpaea corymbosa var. breviflora (F.Muell.)
Domin, Biblioth. BoL89:101 (1925). Type: G t of Carpentaria, F. Mueller (holo:MEL).

P. brevianthera Ewart & Cookson, Fl. N. Territory 109 (1917). Type: Roper River, N.T., 1911,
W. Baldwin Spencer (holo: MEL).

P. trilobaEwarl &Cookson, Fl. N. Territory 109 (1917). ?ype: Georgina River, Qld,1889, A. Henry
(holo: MEL).

P. par-vifloraDomin, Biblioth. Bot. 89:100 (1925). Type: Cloncurry, Qld, Feb. 1910, Domin (holo:
PR) n.v.
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P. corymbosa in northem Australia is nearly always annual and has a minute corona. Also, there are
a number of shorter specimens of P. corymbosa in which the basal leaves have persisted (e.g. Evazs
3641; Fryx.ell & Craven 4078:. ktt2.9490, 10696:, A.S. Mitchett23O,714,1203). Adams 952, the only
specimen ofP. dive rsifulia whichPedley cited (apart from the type) is clearly oneofthese. Basal leaves
are sometimes persistent in other Australian species (e.g. P. arida, p. holtzei, p. involucrata'1 as well
as the east African P. eriantha Qwill 1956) but are of little taxonomic significance. Also, both
Pedley's andDomin's descriptions ofP. di verslfulia are otherwise consistentwith th atof p. corymbosa.

Polycarpaea involucrata F. Muell., Rep. pl. Babbage's Exp ed.9 (1859). Lectotype: Sturt's Creek and
Upper Victoria River, March 1856, F. Mueller (MEL 49074) lecto. nov.

This species has affinities with P qrtda, P. incana ar.d p. microceps, but is distinguished by the
annual habit;sessile, capitate inflorescences whichareboth axillary and terminal;flowers consistently
on short pedicels; and oblanceolate, hairy leaves which are in several pairs at nodes, Several
intergrading forms ofthe species are known. Diminutive forms with smaller floral parts occur in the
northern Kimberley. A few of these have hoary stems and are perennial (e.g. Cowie 4357), and one
(F ryxe 114726) in part lacks axillary inflorescences and approaches p. incanq.. west of Mitchell Falls,
these diminutive annual and hoary perennial forms have been observed growing side by side. Some
small flowered specimens also have red-brown bracts and sepals. Further collecting ofthese forms is
needed.

In central Australia, where P. inyolucrata is sympatric with p, arida, there is a distinct form of
P. involucrata \lith slightly more open inflorescences than the typical form. The two species occur in
different habitats with P. involucrata occurring in crevices on sandstone outcrops (as elsewhere) and
P. erida on fTat countxy on areas receiving local run-on water.

Polycarpaea spirostytis F. Muell., Rep. pl. Babbage's Exped. 8 (1859). - polycarpon spirostyle
(F.Muell.) Kuntze, Revis. gen.pl. 1:51 (1891). Type: Tropical Australia, F. Mueller (holo: MEL).

P. synandraF.Mlell., Rep. pl. Babbage's Exped. 8 (i859). - polycarpon synandrrs (F.Muell.) Kuntze,
Revis. gen. pl. 1:51 (1891). Lectotypei Victoria River, 1855-56, R Mueller (lower, right-hand
specimen of MEL 49121) (MEL) lecto. noy.

P. synandravar.densflora Benth., Fl. Austral. l:165 (1863). - p. spirostylls subs p. densiflora (Bentb.)
Pedley, Austrobaileya l:59 (1977). Type: Cape Flinders, [14"08'S, 144. 14,E], July I31l1819,
A. Cunningham (lecto: K), fide L. Pedley, Austrobaileya l:59 (1917), n.u.

P. burtoniiF.M.Buley, Proc. Roy. Soc. Queensland 1:85 (1885). - p. spirostylis v ar. burtonii (Bailey)
Domin, Biblioth. Bot.89:99 (1925). Syntypes:WalshRange, between the Tate River and Thomborough,
Qld5 R.C. Burton (BRI n.v.; isosyn: MEL 49038); Herberton, S/r,ar (BRI n.v. )

P. spirostylis var. intercedens Domin, Biblioth. Bot. 89:10O (1925). Type:Walsh R., eld, Feb. 1910,
Donin (holo: PR-\ n.v.

P- spirostylis var. intricqtqDomir! Biblioth. Bot. 89:100 (1925). ?ype; Burketown, eld, L.C. BaIl
(holo: PR) n.v.
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the five specimens cited by Pedley the four seen (including the isotypes) have hairy stems. All other
material with reddish sepals which had been referred to P. vrolacea also has hairy stems.

Pedley ( 1977) also separated the species on capsule length which he gave as c. 1/3 the length of the
corolla in P. violacea and at least 1/2 the length of the corolla in P. fallax. However, the type of
P. violaceahas capsules subequal in length to the petals and in almost all mature specimens of both
major colour forms the capsule is more than 2/3 the length ofthe petals. Some specimens ofboth major
colour forms have immature fruit and this may well be the basis of the supposed difference.

Sepal colour was also used to separate the two species but as a character in isolation is not sufficient
to maintain the species as separate. Colouration ofsepals ranges from occasionally almost completely
cololulred (Wightman 370,3M1; Hinz 27), through pardy coloured (coloured tops and hyaline bases -

common) to completely hyaline (also common). There are occasional intermediate forms where the
sepals are hyaline with coloured midribs (Cowie 2769,2921) or where coloured and hyaline flowers
occur in the same inflorescence (e.g. McKeanB486,Wightman39z1, Musprat2948). At agross level
the ranges of both major colour forms largely overlap, although they rarely grow together. Coloured
forms occur in near-coastal areas of the Top End of the Northem Territory, while colourless forms
occur across the entire range of the sp€cies.

The compactness of the inflorescence and staminode length also varies. Forms from the Kimberley
and Victoria River regions have less compact inflorescences and longer staminodes than those from
the northern and eastern Northem Territory.
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