
Notes on the genus Pandanus (Pandanaceae) in Western Australia

By Benjamin C. Stone{'

Abstract
Tbe Ee[lus Patldanus in Westem Australia is known so far to occur only

in the northern sector, in the Kimberley District, south to about 18. lat. Only
one subgenus, Subg. Parlarrr, is represented, but there are two distinct Sectionj,
and possibly lhfee. SecL. Pd dant6 lpo.. ibly), Sect. AutroA(ura therein raised
to sectional rank from thal of subsection), and Sect. Scnikerrra. The classi-
fication of species_, especially in Sect. Au:troke ta, is not as )et sarisfaqory.
The occurrence ol P. spiralis is docuntented, and a review of the soecies nrosL
similar ro i l  included. resulr ing in come ne\ ' |  synonlnls and neu combrnationq
at inliaspecific rank. Two new varieties (var. f{ammeus, yar. multimammillatu$a)
are p_roposed. The variability of this species is discussed in relation to prc_
viously kno\\n and ne\'"ly obtained specimens from both Western Australiaand
the Northem Territory. Three other species of subg. Pandanus, p. darwinensis,
P. oblatut and, P. semiatmatus, are also reported. Finally a new suite ol coll
lectiors ol P. aquaticus (syn. P. kimberleyanus) is reported.

Introiluction

- Knowledge of Pandanus in Australia goes back a long way, to the ex-
ploratory activity of Robert Brown. Brown described only 

-two 
species,

P. spiralis and P. pedunculatas, in his "Prodromus Florae Novae Hollandiae
et Insulae van Diemen" published in 1810. Brown's collections were studied
r€cently by H. St. John, who published an account of these (St. John, 1968).
According to St. John, Brown's collection no. 5799 was a mixture,.and he
selected as lectotype a portion ofthis gathering to typify P. spiralis,.the material
(one. fruit phalange only) is i l lustrated in his fig. 26j. f lso assigned to the
\pecre \  b l l l  no t  cons idered to  be  pan o l  rhe  lec to rype \ \a \  a  s laminate  spec imen.
This rs correct, as all pandans ire dioecious. fwo phalanges were ixcluded
from the three which rnade up the type materials ofP. spiralis, and served as
type _(holotype) for St. John's new species Pandanus broinii; these phalanges
are illustrat€d ,l _h_o lig 270. 

-fhe 
lectotype of P. ;pirulis was obtained by

Brown in the Gulf of Carpentaria on Allen Island, Wellesley Group (callei
by Brown "Island C"). The staminate inflorescence came 

-from 
t-he same

locality. The phalanges discrininated as P. brownii have an unknown pro-
yenence (except that they are assuredly from Brown's Australian travels).
It cannot be_ assumed that they came from Allen Island, nor can it be proved
that they did not.

. Brown's second species v,las P. pedunculat J,.this has good locality data,
showing_ that_.it 1as collected at tha north end of Great Sandy Istand (now
Fraser Island) off the E. coast of Queensland. The lectotypi, also in the
British Muserrm, was collected on 31 July 1802, and Js given the-number 5299A.
This species, which in the opinion of Domin was a variely of pandonLls tectonLs,
and in_this writer's opinion is certainly part of the p. tectorius complex, has
never been found in Western Australia; it is common however along the
Queensland coast, especially on the oflshore islands. It is known curiently
under a large number of different names, but that subject is dealt with elsewhere.

Further contributions to the knowledge of Australian Pandanaceae,
especially Pandanus, have come from Martelli and more recently from St.
John and Stone. Some of these contributr'ons have dealt with collections

* Herbarium, Departnlent of Botany, University of Malaya, Kuala Lumpur, Malaysia.
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above is the only representative of the typical subsection of this latter Section.
while P. basedowir' is the sole representative of Subsect. Elaplltocqrpus; but
this species has not been found so far outside the Northern Territory.

The character of Secl. Austrckeura itself is very distinct, and the chief
distinguishing features are (l) rigid, very glalrcolrs leaves, very prickly in
juveniles, becoming semi-unarmed or nearly toolhless, especially toward the
apex, Jn adults; (2) stoloniferous habit; (3) presence of zonate epidermis and
high nunbers (i.e. density) of stomata on adaxial leaf surface, equall irg the
density on the undersurface or nearly so; (4.) solitary cephalia. Probably
other characters can be added to this Iist which help to distinguish this Section
from Sect. Panclanus, in which P. tectorius (P. peduficulatus) is founc.

W rthin Pandanus, Seetiofl Austrokeurrz is particularly characteristic of
Australia (occurring elsewhere only in Papua, the contiguous southern part
of West Irian and some immediately adjacent Moluccal islands). This group,
founded on P. solns-laubachii, includes P. spiralrs. Here it is raisedto sectional
rank.

Genus PANDANUS

Subgenus PANDANUS (sensu Stone, 1974b).

Sect. Austrokeura (B. C. Stone) B. C. Stone,.r/al. ror,.

(Pandanus Sect. Pandanu,c Subsect. luslro,(srr.4 Stone, Bot. Jahrb. Syst. 94 :
517 (1914) Basiorrym).

(a) Series Austrokeura. Type'. Pa dqnus solms-laubachii.

Phalanges laterally conspicuously sulcate, wilhin the cephalium the
phalanges interlocked by the groove-and-ridge system formed by these sulci.
Phalanges various, from rotund to obovoid or suboblong. Mostly Queensland
species, but some probably also in the Northern Territory.

(b) Series Spirales Stone, ser. nov.
Carpell is phalangiorum fere esulcatis; phalangibus rotundatis.

fype'. Pantlauut rl iralrs R. Br.

Mainly Western Australia and the Northern Territory.

This difference is not hard ald fast but on the whole seems to reflect two
real lrends. Using this conception a group of 'forms' appears to cluster
rou.nd P. spiralis. This group also shows these additional phalange characters:
(1) broad, rounded shape of the phalange, and (2) the conrparatively large
number of carpels per phalange.

It becomes evident that the conspicuously ridged-and-grooved phalanges
characteristic of Set. Austrckeura are particularly common among Queensland
species, becoming scarcer along an east-to-west gradient; while the smoother
plralanges of the Ser. Spirales are most common in Westerl Australia and the
Northern Territory, but scarce to absent in Queensland, especially eastern
North Queensland. However, there are enough exceptions to suggest that
there is possibly a "hybrid belt" of forms bridging the W. Queensland E.
Northern Territory populations, and that the ridge-and-groove character has
"flowed" in a westerly direction.

The species which would be assigned to these groups are, if one simpJy
followed the classificatiorr and species concept of St. John (which I do not
accept) (Those marked * appear sonewhat intermediate between the two
ser res) :
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(2) Size of phalange, particularly length
(3) "Rotundity" versus "complanation" of the phalange apex
(4) Relative convexity of each component carpel apex
(5) Presence or absence of lateral sulci (in extreme cases forming a dense

series of Iongitudinal ridges and grooves)

(6) Size of stigmas

. Chiefly using these characters, St. John has discrirnjnated three species
(P. convexus, P, integer, P, thermalis), which were considered as close relitives
o-| P. lpiralis, but which here are regarded as subordinate taxa of that species.
St. John in his original diagnoses often indicates a ',closest relative', but this
seems to be based chiefly on the position of such taxa in his unpublished keys
to species. The:e species, and seven others which on morphological grounis
and geographical distribution are thought also to be iniplicaiiA, r.iith tle
indicated 'closest relative' according to St. John, are:

P. conyexus St. John, l96l : "Closest Relative": p- spiralis
P. integer St. John, 1962: "Closest Relative" . p. conrexus
P. thermalis St. John, 1962: "Closest Relatiye": p. latiliuctus
P. Iatifructus St. John, 1962: "Closest Relative".. p. medialinermis
P. medialinermilt St. John, 1962: "Closest Relative" .. p. somerserensr
P. somersetensis St. John, l96l: "Closest Relative,': Not indicated
P. darwinensis St. John, 1962: "Closest Relative": p. \rhitei
P. arnhemensis St. John, 1962: "Closest Relative".. p. truncatus
P. truncatus St. John, l96l: "Closest Relative".. p. brookei

From this sequence it may be seen that a series of forms may be deduced"
contexus spiralis*i teget; then another series, thermalis lot ifrictus_mediql_
inermis somerseter,rlJ, then a. pair, darwinensis-v,hitei,. and then another
shoft series, qrulrcmensis-truncetu,s-brookei. It is a standard feature of the
taxonomic papers of Dr. St. John to state such a ,,closest relative", but it is
disputable wiether it is correct to.assume that a species has always-and only
one close relative. In any case the sequences noted are instructive. If ref_
erence-is made (prev. page) to the species listed under each of the newly pro-
posed Series, it is seen that the species ofthe first_sequence (cuar,e;ra,r spiiaits_
integer) have phalanges with smooth faces an_d no ridge-and-groove system;
the species of the second sequence lthermalb-latifricrus- edialinirmis
somersetensis) are mixed with respect to the _ridge-and-groove character,
somersetensis and thermalis lacki[g the 1ystem Vhermalis polsesses perhaps i
very weak.expression of this charact€r), while latifructui and ^"dialine:rmi
show the character strongly developed; darwine sis and b)hitei both show the
claracter; and in the last sequence, arnhemensis a]iLd tuncatus strongly show
the ridge-and-groove system, bul brookei lacks it entirely.

To these facts must be added the point that as far as can be determined,
P. brookei is extremely similar ( -. closely. related ?) lo p. somerserensu, a
relatiorship not. indicated by St. John. I do not consider lhat p. truncatus
should be considered as a close relative of p. brookei, nor do I accept p. somer_
Je/ezJ6 as a close relative of P. mecliqlinerml-r. (The latter in fact is most
likely a synonym of P. d.rmmqnnii Warb.). Furthermore I would consider
P. tr,uncatus as ,a synonym of P. whitei Maft,elli:- this taxonomic interpretation
would then link the. isolated parl, clarwinensis-,whitel, with the nna dequence,
where_we may substitute wlitei for tr.uncatus, all these species then linkiig into
a singfe sequence Jarwinensis whitei arnhemensis.
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Taxonomy of Western Australian Pandanus

Tentative Key to species and yarieties

l. Phalanges slender oblanceoloid, small onoslly 4-5 cm long), usually l-celled or somerimes
2-3-celled. Cephalia when ripe subglobose-ovoid. Staminal phalanges with racemosely
disposed filaments, these conrparatively few and wide-spaced on the colunn. Habitat
along streams Section SEMIKEURA

(One species, P. aquaticus)
l. PhalaDges obovoid to subglobose-rotllnd, often large to massive, always of more than 4

cells and often with 7 22 cells (or more). Cephalia when ripe ellipsoid to subglobose.
Slaninal phalanges with iufierous crowded racenosely disposed filaments. Habitats
\a ous Section AUSTROKEURA

2. Phalanges with several to many supernunerary ridges and grooves besides the normal
intercarpellary sulci, in intact cephalia interlocking adjacent phalanges (mortise-tenon
effect). Phalanges usually large (7 cm +), equidiametric, rotund, or somewhat laterally
comoressed.

t..."nt1l:"' "::* t..: . u:-t ' 
:1"' 

massive,.:_otunll 
.con":l' 1:i.i:iffi#,:

var. dar$incn\is
3. Phalanges about 5 x 6 7 cm, convex, the carpel tips ver'y low-convex to flattened,

\  hole phalrnge ronre$har lareral l )  conrpressed .. 4. P. darwinensis
var. latifructus

2. Phalanges with no, or very 1-ew, supernumeraay ridges and grooves, the faces com-
paratively smooth, broken only by lhe intercarpellary sulci. Phalanges medium to
massive, totund and equidiametric or somewhat laterally compaessed,

4. Phalanges mostly equidiametric, rotund. Carpels rather numeaous to oumcrous
(to 20 or more) within the phalange.

5. Carpels with sharply acute convex t ips; carpel number high (15 23) . . . .

5. Carpels tips low convex to nearly flat.

6. Phalange apex slightly concave, the carpel tips flat; phalanges tending
toward extreme shallowness. l. P. spiralis var. flammeua

6. Phalange apex rotund, low convex, or nearly flat, but not concave; individual
carpel t ips usually sl ightly convex.

7. Phalanges multicarpellale (carpels l2-24), carpels broad.

8. Phalange apex dome-shaped, carpel tips litde proninent. Lateral
faces of phalange smooth; carpel number hitl tH '.t',?Xii" 

,,^;. "oi."i;
8. Phalange apex dome-shaped but the individuai carpel tips somewhat

obtruding; lateral laces of phalange with a few subernumerarv
ridges and grooves; carpel number noderate (9 11, peihaps more)

7. Phalanges with mostly 5 15 carpels -.

l .  P. spiral is var.
multimammillatus

l. P. spiralis var. thermalis
1. P. spiralis var. convexus

4. Phalanges mostly subcompressed to compressed iaterally, not rotund. Carpels
mostly 5 12 per Phalange.
9. Phalanges abolrt 6 5 7 x 5 cm 2. P. oblatus

9. Phalanges about 5 5 x 5 cm 3. P. semiarmatus

L Subgenus Pandanus, Section Austrokeura (Stone) B. C. Stone, stqra. (l)
Series Splrales Stone.

l. Pandanus spiralis R. Br. (Fig. l).

var. spiralis. Phllanges broad, rotund, about 6 x 7-8 cm, m ulticarpellate,
w.irh as many as 19 23 carpels per phalange; apical sutures shallow, individual
carpel apices very low convex, hardly raised above the general domelike
phalange apex; lateral sutures few, shallow, short; stigmas I 5 2 mm wide.
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Figore 2-Pandanus spiralis vat. convexus.
(From ASG 12634).

Above: habit and habitat; below; a phalange.
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Flgtjre 4 Pandanus spirulix yar..flammeus. Above: habit and habitat; below; cephalium.
(From type locality and holotype).

The stigmas are small and obscure, diff icult to make out in the ripe
phalanges; most-are 1-2. mm long. Several phalanges exhibit abnormil,
peripheral, dwarf or undeveloped, partly free and convex supcrnumerary
carpels.
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2. Pandanus (Austrokeura) oblatus St. John ? (: P. somersetensis St. John)
(Figure 6,4.).

WESTERN AUSTRALIA; Drysdale River National Park, 15'02'S, 126" 40'E, Woffiga
Gorg€, tree to 8 m tall, with aerial rootlets, fruit red, in damp black loam by creek in grasiy
woodland, 20 August 1975, A. S. George 14084 (PERTH).

In its phalanges this collection shows a very strong resemblance lo Pandanus
oblatus St. John (Pacif. Sci. 15 (1961) 569,f.27,28), described from specimens
collected by Z. "/. Brass in the Iron Range, Cape York, Queensland, at 20 m alt.
(no. 19312 Type, in BRI), sti l l  the only known collection. However, the leaves
in that species are described as fully armed, with the margins denticulate from
base to apex. Almost certainly, this indicates that the leaf collected by Brass
was from a vigorous juvenile individual, or perhaps a tiller shoot, but this
cannot be proven. In the Georye specimen cited above, the leaves are almost
unarmed, i.e. perfectly normal for Sect. Austrokeura qdult letyes. In addition
the phalanges of the George specimen are slightly shorter. Thus I refrain
from actually certifying an identity. There is no easy alternative identification
and indeed the George collection is unique among the Western Australian speci-

5l

Figure 6 Profiles and top views olphalanges. At right, upper and.lower: pandanus oblatus(from ASG 14084). At left, upper and lower; Panlanus semiarmatu! (from KFK 4514).
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Figr1rc 7 Ponrlanus dalplrer?srJ. Phalange, profile and top view. (From BCS 10650\.
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Type: H. St. John 24225,22 mi. S. of Darwin, N.T. in BISH.

Phalanges broad, rotund. about 5 x 6 7 cm, with 12 20 carpels per
phalange, apex of phalange dome-shaped, carpel tips very low convex to
flattened but apical sutures deep and rather wide; lateral sutures deep, nurn-
erous; stigmas I 2 mm.

Very sinrifar to vat. aullrcmensis, also to var. clervinensis.
Ne$j collections: WESTERN AUSTRALIA; West of Cape Londonderry, 5 August 1975,
A. S. Geotse 11375 (PERTH).

II. Pandanus Subg. Pandanus Sect. Semikeura B. C. Stone, Contrib. Herb.
Austral. No. 5- (1974\ 42.-

This small, characteristic section is composed of two subsections; ofthese
only one so far is known from Western Australia. The other. subsect. Elaphro-
carpus B. C. Stone, is monotypic, and its single species, P. basedowii C. H-
Wright, is known to date only from Arnhem Land, Northern Territory.

Subsect. Serrikeara

Type species: P. delestangii Martelli, a synonym of P. aquaticus F. MuelI.
This subsection, which I consider monotypic, ranges right across north

Australia from Queensland to Western Australia. Although five species have
been described in this group, there are no useful distinctive characters. althoush
one form, named P. kintberleyanus St. John, has fruits of which the drupes are
rather short for what seems to be the average. With Blake (1954, l l0, pl.
7, f- 3) I consider P. aquaticus the correct name of the species, and although
slightly variable there seems no justif ication to recognize additional species.

Some new collections have recently been made, cited here.

5. Pandanus aquaticus F. Muell. in Hook. J. Bot- Kew Gard. Misc. 8(1856)
329, nomen provisorium; Fragm. Phyto. Aust. 5 (1865) 40 (validation); Srone,
Contrib. Herb. Austral. no. 5 (1974) 42.

Syn. P. kimberleyaLus St. John, Pacif. Sci. 15 (1961) 180, f. 9.

Type: Fitzgerold 2395, Fitzroy River, Kimberley, W.A. (NSW).
WESTERN AUSTRALIA: Drysdale Narional Park, 15 02' S, 126 55 E. common on
river banks, trees5 6mtall, rather slender. aerial rootlers present, fruit fallen,6 August 1975,
A. S. Georse 13486 (PERTH): Same locale, C_arsg.n !ye1, 14'49'S, 126'49'E, 1t Augusi
1915, A. S. Georye 13705 (PERTH); Same locale, Site C2, l5' 03' S, 126" 44' E, very common,
l7 August 1975, K. F. Kenne.illy 4388 (PERTH\.

Of these specimens the drupes of 13705 are like those of the form called
P. kimberlel,anus, but not quite so bluntl while in 4J88 the drupes are more
slender. as in P. delestqnsii.

Addendum

There is in the W.A. Herbarium (PERTH) a collection madrc bv E. M.
Bennet t ,  no .  1815.  labe l led  "Pandanus lec to r ius"  and cons is t ing  o f  sorne
phalanges of what is clearly a member of the Austokeura grouf; however
locality data are lacking (collected 20/5/1967) and I refrain from describins it-
It is almost certainly an undescribed new variety of Panclanus spiralis. 

-
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