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Abstract

CALLMANDER, M. W., P. P. LOWRY II, F. FOREST, D. S. DEVEY,
H. BEENTIJE & S. BUERKI (2012). Benstonea Callm. & Buerki (Pandanaceae):
characterization, circumscription, and distribution of a new genus of screw-
pines, with a synopsis of accepted species. Candollea 67: 323-345. In English,
English and French abstracts.

Pandanaceae, a palaeotropical monocot family of c. 700 species,
comprises four currently recognized genera: Freycinetia
Gaudich., Martellidendron (Pic. Serm.) Callm. & Chassot,
Pandanus Parkinson and Sararanga Helms. Within Pandanus
(c. 500 spp.), species of sect. Acrostigma Kurz [one of four
sections comprising subg. Acrostigma (Kurz) B. C. Stone] pos-
sess highly distinctive morphological features (viz. sharp spini-
form, linear styles with the stigmatic groove on the abaxial side
of the style and a staminate flower reduced to 1 to 3 stamens)
shared with two other species (likewise belonging to subg.
Acrostigma but originally placed in sect. Fusiforma B. C. Stone)
that separate them from all other congeners. Based on morphol-
ogy, biogeography, and recent inferences from plastid DNA
sequence data, we place these distinctive species in a new genus,
Benstonea Callm. & Buerki, making the necessary new combi-
nations for the 50 recognized species, accompanied by six
lectotypifications, one epitytification and two neotypifications,
and placing seventeen names in synonymy. A generic key is pro-
vided to facilitate distinguishing Benstonea from the four other
genera of Pandanaceae. Comments are provided on the distri-
bution, ecology and typification of each accepted species.
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Résumé

CALLMANDER, M. W., P. P. LOWRY II, F. FOREST, D. S. DEVEY,
H. BEENTIJE & S. BUERKI (2012). Benstonea Callm. & Buerki: caractérisa-
tion, délimitation, distribution et taxonomie d’un nouveau genre de Pandanaceae,
avec un synopsis des especes acceptées. Candollea 67: 323-345. En anglais,
résumés anglais et frangais.

La famille des Pandanaceae est une famille de monocotylédones
paléotropicales comprenant c. 700 especes et incluant actuelle-
ment quatre genres: Freycinetia Gaudich., Martellidendron (Pic.
Serm.) Callm. & Chassot, Pandanus Parkinson et Sararanga
Helms. Dans le genre Pandanus (env. 500 especes), les espéces
de la sect. Acrostigma Kurz [une des quatre sections comprises
dans le subg. Acrostigma (Kurz) B. C. Stone] possedent des car-
acteres résolument spécifiques, c’est-a-dire des styles spiniformes
et tranchants avec une zone stigmatique sur la face abaxiale du
style ainsi qu’une fleur male réduite a 1 a 3 étamines. Ces car-
acteres sont partagés avec deux autres especes appartenant aussi
au subg. Acrostigma mais placées originellement dans la sect.
Fusiforma B. C. Stone, les séparant de toutes les autres espéces
de la famille. En référence a la morphologie, la biogéographie,
et les récentes inférences des données de I’ ADN chloroplastique,
nous plagons ces espéces distinctives dans un nouveau genre,
Benstonea Callm. & Buerki. Les nouvelles combinaisons néces-
saires aux 50 espeéces reconnues de ce nouveau genre sont accom-
pagnées de six lectotypifications, une épitypification et deux néo-
typifications. Dix-sept especes sont aussi nouvellement placées
en synonymie. Une clé de détermination générique est fournie
pour faciliter la distinction de Benstonea des quatre autres gen-
res de Pandanaceae. Des commentaires sont fournis sur la dis-
tribution, I’écologie et la typification de chaque espéce acceptée.
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Introduction

The screw-pine family, Pandanaceae, is a paleotropical
group of arborescent or lianoid dioecious monocotyledonous
plants, including c. 700 species traditionally assigned to four
genera: Pandanus Parkinson (c. 500 species), Freycinetia
Gaudich. (c. 200 species), Martellidendron (Pic. Serm.) Callm.
& Chassot (six species) and Sararanga Hemsl. (two species)
(STONE & al., 1998 ; CALLMANDER & al., 2003 ; BUERKI & al.,
2012). Freycinetia occurs in SE Asia, the Pacific Islands and
Australasia, and is characterized by its liana habit, multi-ovu-
late carpels and berry fruits (STONE, 1990). Martellidendron
has a narrow range in Madagascar and the granitic Seychelles
(Mahé¢ and Praslin islands), and includes tree species charac-
terized by potentially bisexual flowers (presence of carpel-
lodia and staminodia in the staminate and the pistillate flow-
ers, respectively), drupaceous fruit (mesocarp extending
between the seed locules) and distinctive pollen morphology
(3-layered pollen exine with an incomplete tectum; see
CALLMANDER, 2000, 2001; CALLMANDER & al., 2003).
Sararanga is restricted to the Philippines, New Guinea and
the Solomon Islands, and harbours large tree species that can
be distinguished from other Pandanaceae by their paniculate
inflorescences and flowers with a perianth (HuynH, 2001).
Finally, Pandanus has the broadest geographical distribution
of the four genera, occurring in the paleotropics from West
Africa eastward to Hawaii, and includes species of trees and
shrubs. It is characterized by its pistillate flowers with one to
several carpels, partially or entirely united; a stigma ranging
from flat to spiniform, and arranged in various positions at
the apex of the drupe; and staminate flowers with numerous
stamens organized around a stemanophore or rarely free (see
HuynH, 1982). To accommodate this wide morphological vari-
ability found within Pandanus and to simplify identification,
an elaborate infra-generic classification system has been
developed in which eight subgenera (STONE, 1974; HUYNH,
1991; see Table 1 in BUERKI & al., 2012) and 86 sections
(STONE, 1974; St. JouN, 1975; HuynH, 1975, 1976, 1977,
1979, 1980; CALLMANDER & al., 2001; Laivao & al., 2006)
are currently recognized.

Despite decades of work by several specialists, including
B. C. Stone and K.-L. Huynh, the taxonomy of Pandanaceae,
and in particular of Pandanus, still presents many challenges.
Relationships among and within the genera are not well under-
stood, and species identification is often problematic, even for
experienced botanists. The time has now come to incorporate
evidence from molecular inferences and biogeography in an
effort to refine generic and infra-generic delimitations, espe-
cially within Pandanus. STONE (1990) questioned whether this
large, polymorphic genus represented a natural (i.e., mono-
phyletic) assemblage, given the distinctive morphology of sev-
eral groups he recognized as subgenera, in particular subg.

Martellidendron (Pic. Serm.) B. C. Stone and subg. Acrostigma
(Kurz) B. C. Stone. Subsequent work has confirmed that
the species historically assigned to the subg. Martellidendron
represented a distinct clade, which led to its recognition as
a separate genus (CALLMANDER & al., 2003). In the present
paper we explore the phylogenetic relations of Pandanus subg.
Acrostigma and consider the taxonomic and nomencatural
implications.

STONE (1974, 1978, 1983a) distinguished Pandanus subg.
Acrostigma based on several morphological characters of both
the pistilate and staminate flowers, in particular the presence
of stigmatic grooves on the abaxial side of the style and a reduc-
tion of the stamens. This subgenus, as circumscribed by STONE
(1978, 1983a, 1983c, 1993), includes four sections: sect. Acro -
stigma (Kurz) B. C. Stone (type: P, affinis Kurz, c. 60 spp.), sect.
Epiphytica Martelli (type: P. epiphyticus Martelli, 1 sp.), sect.
Fusiforma H. St. John (type: P. dumetorum Holttum &
H. St. John, 5 spp.), and sect. Pseudoacrostigma B. C. Stone
(type: P. platystigma Martelli, 2 spp.).

Pandanus sect. Acrostigma is currently divided into eight
subsections based on various vegetative and reproductive char-
acters, in particular habit (epiphytes or shrubs), presence or
absence of prickles on the apical part of the ventral pleats,
whether the distal part of pileus is smooth or scabrid, and the
shape of the syncarp (cylindric to globose). Despite the diver-
sity of the section, it nevertheless appears to form a natural
group characterized by carpels that are consistently free (form-
ing one-seeded drupes), a sharp, linear stigma always posi-
tioned on the abaxial side of the style, and staminate flowers
reduced to a single stamen, or in triads, free or very slightly
joined at the base.

Pandanus epiphyticus, the sole member of Pandanus sect.
Epiphytica, is a massive epiphytic species (sometimes also
growing on sandstone hills) found in Peninsular Malaysia and
Borneo. Its morphology is unique, with a massive infructes-
cence bearing up to nine sub-cylindric syncarps and small
ovate stigmas (Fig. 1A, 1B). According to STONE (1971a: 143),
“Its true relationship remains to be discovered”.

Pandanus sect. Pseudoacrostigma, the third section included
in Pandanus subg. Acrostigma, was described by STONE (1971a)
to accommodate P. platystigma and was later expanded to
include a subsequently described species, P. ornithocephalus
B. C. Stone. The syncarp of P. platystigma (Fig. 1C) is dark red
and fleshy, a character unknown elsewhere in Pandanus subg.
Acrostigma, as circumscribed by STONE (1974). Furthermore,
the stigmas are flat and reniform, which contrasts with other
members of the subgenus. Pandanus ornithocephalus, know
only from one collection in the Indonesian part of New Guinea
(West Papua), bears styles with a swollen base with an oblique
stigma (STONE, 1978; JEBB, 1992: 30). Its taxonomic position
remains unclear, but unlike P. platystigma, it does not seem to
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Fig. 1. - General habit, infructescences and details of stigmas of species of Pandanus sect. Epiphytica Martelli (A-B) and Pseudoacrostigma B. C. Stone (C-D). A-B. Pandanus
epiphyticus Martelli; C. Pandanus platystigma Martelli; D. Pandanus pugnax B. C. Stone.

[Photos: M. W. Callmander]
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bear fleshy fruits. Pandanus pugnax B. C. Stone, a species only
tentatively assigned to Pandanus sect. Acrostigma as an incer-
tae sedis entity by STONE (1978, 1993) because the fertile por-
tion of its type (Meijer SAN 23289) appears to have been lost,
was recently re-collected in Borneo by two of the authors of the
present paper (SB and MWC; Callmander & al. 1035). This
new material shows that P. pugnax bears a terminal sub-elliptic
syncarp (c. 4.5 x 10 cm) on a very long (c. 85 cm) and narrow
(c. 1.3 cm) peduncle, a distinctive combination of character in
Pandanus. The fruit is dark red and fleshy (Fig. 1D) as in
P platystigma, and its placement in Pandanus sect. Pseudo-
acrostigma thus seems appropriate.

Members of Pandanus sect. Fusiforma, the fourth compo-
nent of STONE’s (1974) Pandanus subg. Acrostigma, have dis-
tinctive leaves, which are exceedingly hard, very long (up to
8 m) and wide (up to 8 cm), a caespitose soboliferous habit,
and drupes that have a pyramidal tip with an acute, rostriform
stigma. On the basis of their stigmatic structure, however, the
five species originally placed in Pandanus sect. Fusiforma
(viz., P. biplicatus H. St. John, P. dumetorum, P. pachyphyllus
Merr., P. saint-johnii B. C. Stone and P. soboliferus B. C.
Stone) may well be allied to Pandanus sect. Acrostigma given
the position of their stigmatic groove, as seen particularly well
in P. pachyphyllus, which was originally placed by STONE in
Pandanus sect. Fusiforma (1968, 1974, 1978) but later trans-
ferred to Pandanus sect. Acrostigma (STONE, 1993). Pandanus
biplicatus, also initially placed in Pandanus sect. Fusiforma
by STONE (1968, 1974, 1978), may likewise be related to the
members of Pandanus sect. Acrostigma considering its sharp,
linear stigma.

One last species, Pandanus microglottis B. C. Stone,
endemic to the Mulu National Park in Sarawak (Borneo), was
surprisingly placed in Pandanus sect. Acrostigma by STONE
(1982b, 1993). It stands out, however, because it bears short
appressed styles that are ovate in shape (STONE, 1982b: 35,
Tab. 7), a feature not found in any other member of the sec-
tion. The relationships of this species, only known from the
type collection, remain unclear, and additional gatherings, in
particular of staminate material, will be needed to assess its
taxonomic position.

Based on personal observations and familiarity with Pan-
danus throughout nearly all its geographic range, we have dis-
cerned that the group of species characterized by having the
stigma consistently positioned on the abaxial side of a sharp,
linear style stands out from all other Pandanus. This group
corresponds to Pandanus sect. Acrostigma (with the exception
of P. microglottis, which its relationship remains to be assessed)
and also includes at least two species initially placed in Pan-
danus sect. Fusiforma sensu STONE (1968, 1974) (see above).
This interpretation was supported by a recent plastid phylo-
genetic analysis of Pandanaceae (BUERKI & al., 2012), which

revealed five major clades within the family corresponding to
Sararanga, Freycinetia, Martellidendron, Pandanus sect.
Acrostigma, and the remaining species of Pandanus, includ-
ing its type, P. tectorius Parkinson (Fig. 2) (BUERKI & al.,
2012). The distinctive nature of Pandanus sect. Acrostigma
revealed by morphology and molecular data is further
supported by the fact that the group exhibits a coherent bio-
geographic distribution ranging from India to the South Pacific,
with high species richness in South East Asia (especially
Borneo and Peninsular Malaysia; Fig. 3).

Based on these findings, we propose the new generic name
Benstonea Callm. & Buerki to accommodate the group com-
prising Pandanus sect. Acrostigma, as defined by STONE (1974)
and modified above. A new name is required because Acro -
stigma O. F. Cook & Doyle is a validly published genus of
Arecaceae. Benstonea is defined by its sharp spiniform styles
with stigmatic grooves consistently placed on the abaxial side
of the style (vs always adaxial in Pandanus, as redefined
by the exclusion of the species placed in our new genus),
staminate flowers reduced to a single stamen or in triads that
are free or very slightly joined at the base (vs connate, borne
on a stemonophore, rarely free) and an epiphytic to mainly
acaulescent shrubby habit (vs mainly small to large trees).
A complete synopsis of Benstonea, including distribution, typ-
ification and synonymy of each of the 50 currently recognized
species, is presented below. Nomenclatural notes are also pro-
vided for some species. Seventeen new synonymies are
proposed and lectotypes are designated for six names, along
with one epitype and two neotypes. We also provide an updated
key to the five genera of Pandanaceae now recognized.
Appendix 1 includes a complete list of synonyms for each of
the accepted names in Benstonea.

Taxonomic freatment

Key to the genera of Pandanaceae (adapted from STONE, 1974,
STONE & al., 1998)

1. Pistillate inflorescence (infructescence) a panicle; leaves
in 4 spiral rows; flowers with a perianth-like cupule ........
......................................................................... Sararanga

la. Pistillate inflorescence (infructescence) a cephalium or a
raceme or pseudo-umbel of cephalia; leaves in 3 spiral
rows; flowers without a perianth-like cupule.................. 2

2. Liana; fruit a berry; carpels multi-ovulate (ovules much
more numerous than 3); seeds generally free and germi-
nating outside the fruit...........ccccoocenninenne. Freycinetia

2B ettt
Acaulescent shrubs to large trees; fruit a drupe with a
hard bony endocarp; carpels uniovulate, rarely 2-3 ovu-
late; seed bound to endocarp and always germinating
within the fruit ... 3
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— Outgroup taxa

0= Sararanga

100

Pandanaceae

— Freycinetia

100

= Benstonea

51

94<I Martellidendron

Pandanus

Fig. 2. - Plastid maximum likelihood phylogenetic tree of Pandanaceae inferred using RAXML and based on maiK, trnl-trnF and trnQ-rps16. Bootstrap support values are

represented below branches. This figure is adapted from the figure S1 in Buerki & al. (2012).

3a.

Drupes with endocarp not extending between the seed
locules, but replaced by the mesocarp extending from the
apex to the base; stigmas two, forming a cross at the apex
of the pileus; staminodia present at the base of each drupe,
each comprising a filament and an anther with four sterile
POLlen SacCs ....ocvveeeeiieieiee e Martellidendron
Drupes with endocarp extending between the seed locules
surrounded by mesocarp; stigma(s) 1 to numerous, of
various shapes but never two and forming a cross at
the apex of the pileus; staminodia rarely and abnormally
PIESENE . uieiieeiiieiiie ettt et ete et e st et e st eebeesneeenbeesaeeenne 4

4. Carpels either free or connate into multicarpellate, several-

seeded drupes; stigmas always on the adaxial side of the
style, variable in shape but usually not sharp and linear (but
if so with stigmas always on the abaxial side of the style);
staminate flower with several connate stamens, i.e. borne
on a stemonophore, rarely free (in P. epipythicus Martelli
and P. pentodon RidL).........ccccoevvivveiiiiennnnn Pandanus

. Carpels always free, forming one-seeded drupes; stigmas

always positioned on abaxial side of the style, sharp, lin-
ear; staminate flower reduced to one stamen, or in triads,
free or very slightly joined at the base............. Benstonea
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: Viet-Nam

Thailand
India, Sri Lanka 5 spp. [1 ] 2 SPP- [OE]
3spp. [2E]

Philippines
2 spp. [1 E]

Borneo
21 spp. [17 E]

New Guinea
7spp. [4E]

" Solomon Is.
2 spp. [1 E]

Peninsular Malaysia
(incl. Singapore)

14 5pp. [6 E] Sulawesi/
. Java, Sumatra 3spp. [2E]
6 spp. [2 E]

Australia
2 spp. [1E]

Fig. 3. - Distribution map of Benstonea Callm. & Buerki showing the number of species and the level of endemicity per geographical region.

Benstonea Callm. & Buerki, nom. & stat. nov.

= Pandanus sect. Acrostigma Kurz in J. Bot. 5: 100.
1867. = Pandanus subg. Acrostigma (Kurz) B. C.
Stone in Bot. Jahrb. Syst. 94: 521. 1974 [non Acro-
stigma O. F. Cook & Doyle (Arecaceae) in Contr. U.S.
Natl. Herb. 16: 228. 1913].

Type: Benstonea affinis (Kurz) Callm. & Buerki (= Pan-
danus affinis Kurz) (lectotype designated by ST. JoHN 1960:
226).

Acaulescent or short-stemmed shrubs, often epiphytic, rarely
tall trees. Leaves ligulate to linear-attenuate; leaf apex adaxially
spinulose along the two main pleats (spines rarely absent). Inflo-
rescences terminal or lateral on short side-branches, pistillate
cephalia solitary, sometimes spicately disposed. Cephalia always
of simple drupes, drupes never connate into phalanges; pileus
usually distinct and calyptrate, grading upward into a hard, spini-
form style; stigma linear, always positioned on abaxial side of
the style. Endocarp usually with seed-chamber roofed by a thin
cartilaginous partition above which is located a small more or

less distinct supra-seminal chamber distinct from the rest of the
apical mesocarp. Staminate inflorescence normally spicate. Sta-
minate flowers sessile, composed of free stamens with anthers
much longer than the short or nearly obsolete filaments, apicu-
late, sometimes stamens arranged in pauci-staminate dyads, pha-
langes or triads.

Etymology. — This genus is named in honour of Benjamin
Clemens Stone (1933-1994) to whom we dedicate this article.
Ben contributed immensely to the taxonomy of Pandanaceae
and was the leading authority on the family for several
decades; his work will remain fundamental to the study of the
group for many years to come.

Observations. — As suggested above, our current under-
standing of relationships indicates that the entity recognized by
STONE (1974) as Pandanus subg. Acrostigma is probably not
monophyletic, and that the group treated here as Benstonea should
be limited to include only the members historically assigned to
Pandanus sect. Acrostigma (excluding P. microglottis), along
with two clearly related species originally placed in sect.
Fusiforma (P. pachyphyllus and P. biplicatus). The other species



Benstonea Callm. & Buerki (Pandanaceae): a new genus of screw-pines — 329

assigned to Pandanus subg. Acrostigma by STONE (1974), viz.
the members of sects. Epiphytica and Pseudoacrostigma, along
with the remaining species of sect. Fusiforma, are morphologi-
cally distinct and currently remain in Pandanus (as redefined
here), although their taxonomic affinities within the family remain
to be elucidated.

Benstonea is the third largest genus of Pandanaceae,
with 50 currently accepted species (see below). It ranges from
India to Australia with its centre of diversity in Borneo
(21 spp. [17 of which are endemic]) and Peninsular Malaysia
(14 spp. [6 endemic]), where two third of the species are found
(Fig. 3). Most members of the genus are acaulescent or short-
stemmed shrubs, or facultative or true epiphytes, rarely tall
trees [e.g. B. atrocarpus (Griff.) Callm. & Buerki]. Species
occur in a variety of habitats including lowland rainforest,
swamps, mangrove fringes and montane forests on various soil
types (granitic, sandstone and limestone) (STONE, 1978). Ben-
stonea can be easily recognized in the field by its: 1) stami-
nate flowers bearing single (sometimes 2 or 3 connate) sta-
mens with a short filament and a narrow anther; and 2)
pistillate drupes always monocarpellate, with a sharp spini-
form style and an abaxial stigmatic groove (Figs. 4-6). When
fertile, the only taxa with which Benstonea can possibly be
confused are some species of Pandanus sect. Solmsia B. C.
Stone from subg. Rykia (de Vriese) B. C. Stone, which also
bear simple spiniform styles, but which have a stigmatic groove
that is always adaxial on the style. The presence of teeth along
the two ventral pleats of the leaf apex can also help to recog-
nize Benstonea when sterile, although some Pandanus species
found in regions where Benstonea is present (i.e. Pandanus
echinodermos Holttum & H. St. John and P. penfodon Ridl.,
both occurring in Peninsular Malaysia) also bear ventral api-
cal teeth (STONE, 1968a).

A Synopsis of the genus Benstonea

The following synopsis of the currently recognized species
placed in Benstonea is based on observations of herbarium
specimens deposited at key herbaria [Berlin (B), Berkeley
(UC), Geneva (QG), Firenze (FI), Harvard (A), Honolulu
(BISH), Kew (K), Kuala-Lumpur (KLU), Leiden (L), Sabah
(SAN), Sarawak (SAR), Saint-Louis (MO), Singapore (SING)
and Washington (US)] and previous taxonomic revisions,
supplemented with collections and observations made during
fieldwork recently conducted in Fiji and Borneo (Sabah and
Sarawak). A total of 50 species are provisionally accepted.
Taxa in Peninsular Malaysia (BEENTJE, unpubl. data), Indone-
sia (incl. Sulawesi, Sumatra, Papua and adjacent Islands; KEM,
2009a, 2009b, 2012) and Thailand (MWC & SB) are currently
being revised, and as a consequence the number of species
assigned to the genus will likely change in the coming years.

1. Benstonea adinobotrys (Merr. & L. M. Perry) Callm. &
Buerki, comb. nova.

= Pandanus adinobotrys Merr. & L. M. Perry in J. Arnold
Arbor. 21: 175. 1940.

Typus: INDONESIA. Papua (New Guinea): 15 km SW of
Bernhard Camp, Idenburg River, 1.1939, L. J. Brass 12077
(holo-: A [A00019999, A000120000] images seen; iso-:
BRI).

= Pandanus congregatus H. St. John in Pacific Sci. 27:
44.1973. Typus: INDONESIA. Papua (New Guinea):
Hunsteinspitze, 28.11.1913, Ledermann 11117 (holo-:
B [B100 367676] image seen), syn. nov.

= Pandanus ketele B. C. Stone in J. Arnold Arbor. 64: 312.
1983. Typus: Papua NEW GUINEA. Southern Island
Prov.: Tary Valley, 1X.1981, Stone & Rose 15005
(holo-: PH [PH00018278, PHO0018279, PHO0018280]
images seen; iso-: K [K000781425]!, PH [PH00018281,
PH00019091 carpo.] images seen), syn. nov.

= Pandanus lustrorum B. C. Stone in J. Arnold Arbor. 64:
313. 1983. Typus: PApua NEW GUINEA. West Sepik
Prov.: Telefomin, 111.1975, Womersley & Waikabu NGF
48718 (holo-: KLU!; iso-: BRI, LAE [LAE222061]
image seen), Syn. nov.

Distribution and ecology. — Benstonea adinobotrys occurs
from (400-)1400-2250 m in humid forest (JEBB, 1992). It is
known in Indonesia (Sulawesi, West Papua) and Papua New
Guinea.

Observations. — This taxon comprises a complex that
includes several “morpho-species” that have been described
based on slight variations in leaf length and width, and the
dimensions and number of syncarps. As stated by STONE
(1983c), the “limits of variation within members of this group
are still not very well understood, and further field study of
them is desirable”. The taxonomic revision of Pandanaceae
for the region currently being undertaken by Ary Keim and
collaborators will hopefully clarify this matter. Some of the
names placed in synonymy above may represent entities that
justify recognition at the species level, in which case new com-
binations in Benstonea will be required.
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2. Benstonea affinis (Kurz) Callm. & Buerki, comb. nova.
= Pandanus affinis Kurz in J. Bot. 5: 101. 1867.

Typus: INDONESIA. Bangka Isl.: Kurz (lecto-: BO) (desig-
nated by STONE, 1978: 13).

= Pandanus merrillii Warb. in Perkins, Fragm. Fl.
Philipp. 1: 50. 1904. Typus: PHILIPPINES. Palawan
Isl.: San Antognio Bay, I1.1903, Merrill 840 (holo-: B
[B100279959] image seen; iso-: FI [F1003946] image
seen, NY, US [US00086602] image seen), syn. nov.

= Pandanus sarawakensis Martelli in Bull. Soc. Bot.
Ital. 1904: 303. 1904. Lectotypus (designated here):
MALAYSIA. Sarawak (Borneo): Kuching, VIII.1865,
Beccari 350 (FI-B [F1003947: Erbario Beccari 11902,
carpo.]!), syn. nov.

Distribution and ecology. — Benstonea affinis is found in
peat swamps and gallery forest/river edges from sea level to
c. 500 m. It is a widespread species, distributed from Penin-
sular Malaysia to the Philippines, including Vietnam, Suma-
tra, Singapore, and Borneo.

Observations. —This species is characterized by its 3 to
9 ovoid fruit heads crowded at the apex of an erect peduncle
(Fig. 4A). STONE (1972, 1978, 1983a, 1993a), mentionning
some differences in dimensions of the fruit, recognized the two
species placed in synonymy above, albeit with doubt. He
wrote: “Pandanus merrilli Warb. is so similar to P. affinis Kurz
that, on the basis of herbarium material alone, discrimination
is virtually impossible” (STONE, 1983a: 208). Pandanus
sarawakensis was described by MARTELLI (1904) on the basis
of two syntypes: Beccari 350 and 1895. The first of these, mis-
printed as 550 in MARTELLI (1904: 303), is designated here as
the lectotype because it comprises a sheet with a leaf and an
infructescence deposited in the Beccari herbarium and a spirit
collection of one syncarp in the associated carpological col-
lection. Further taxonomic work is clearly needed for a better
understanding of Benstonea affinis with respect to its relatives,
especially B. ellipsoidea (Warb.) Callm. & Buerki (see below).

3. Benstonea alticola (Holttum & H. St. John) Callm. &
Buerki, comb. nova.

= Pandanus alticola Holttum & H. St. John in Pacific Sci.
16:218. 1962.

Typus: MALAYSIA. Johore (Peninsular Malaysia): Sungei
Kayu, Mawai-Jemaluang rd., I1.1935, Corner s.n. (holo-:
SING [SING0169801]").

Distribution and ecology. — Benstonea alticola is found in
montane forest and is an epiphyte growing to 12 m above
ground, or a terrestrial shrub on limestone domes in Peninsu-
lar Malaysia (Bukit Takun, Selangor; Gua Musang, Kelantan)
and Borneo (Sarawak) at an altitude of c. 700-1500 m.

Observations. — This facultative epiphytic shrub, with one
large clump of leaves on a very short stem, has only a single
terminal syncarp. A broader species concept, including other
facultative epiphytes recognized here as distinct species such
as B. inquilina (B. C. Stone) Callm. & Buerki, may ultimately
prove to be more appropriate, but further fieldwork will be
required to determine the preferable circumscription of species.

4. Benstonea andersonii (H. St. John) Callm. & Buerki,
comb. nova.

= Pandanus andersonii H. St. John in Pacific Sci. 15:
576.1961.

Typus: MALAYSIA. Sarawak (Borneo): Lawas, XI.1960,
Anderson s.n. (holo-: SARY).

Distribution and ecology. — Benstonea andersonii is known
from freshwater swamp forests of Borneo (Sabah and Sarawak)
(STONE, 1993).

5. Benstonea ashtonii (B. C. Stone) Callm. & Buerki, comb.
nova.

= Pandanus ashtonii B. C. Stone in Fed. Mus. J. 23: 32.
1978.

Typus: BRUNEI: Gunong Pagon Periok, IV.1958, P. S. Ash-

ton 283 (holo-: K [K000781334]!; iso-: PH [PH960512]

image seen).

Distribution and ecology. — Benstonea ashtonii is known

from tropical forest understorey of North Borneo (Brunei and
Sabah) (STONE, 1993).

6. Benstonea atrocarpa (Griff.) Callm. & Buerki, comb. nova.

= Pandanus atrocarpus Griff., Not. Pl. Asiat. 3: 160.
1851.

Typus: MALAYSIA. Malacca: Griffith s.n. (holo-: K).

Distribution and ecology. — Benstonea atrocarpa occurs
in lowland swamp forests in Peninsular Malaysia, Singapore
and Sumatra (STONE, 1978).

7. Benstonea beccata (B. C. Stone) Callm. & Buerki, comb.
nova.

= Pandanus beccatus B. C. Stone in Sandakania 2: 65.
1993.

Typus: MALAYSIA. Sarawak (Borneo): Mt. Kinabalu,
Marai Parai ridge, 17.1.1983, Ansow, Kulip & Tan SNP
1054 (holo-: SNP!).

Distribution and ecology. — Benstonea beccata is endemic
to the montane forests around Mt. Kinabalu in Borneo (Sabah)
(STONE, 1993).
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Fig. 4. - Infructescences and details of stigmas of species of Benstonea Callm. & Buerki. A. Benstonea affinis (Kurz) Callm. & Buerki; B. Benstonea gibbsiana (Martelli) Callm. &
Buerki; C. Benstonea ornata (Solms) Callm. & Buerki; D. Benstonea pachyphylla (Merr.) Callm. & Buerki.

[Photos: M. W. Callmander]
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8. Benstonea biplicata (H. St. John) Callm. & Buerki, comb.
nova.

= Pandanus biplicatus H. St. John in Pacific Sci. 17: 466.
1963.

Typus: THAILAND. Jaujau: lower Siam, Kopah, 9.XII.
1917, Md. Haniff & Md. Nur SFN 2703 (holo-: SING
[SING0032172]!; iso-: K [K000781297]").

Distribution and ecology. — Benstonea biplicata is restricted
to southern Thailand, close to the Malaysian border (STONE,
1968D).

Observations. — This species was placed in Pandanus sect.
Fusiforma by STONE (1968b), a section that we have not
included in Benstonea (see above). Careful examination of the
type in SING showed that its leaves (c. 4 x 100 cm) and styles
(sharp and narrow) are similar to those in all the other species
of Benstonea. Benstonea biplicata is therefore excluded from
Pandanus sect. Fusiforma and transferred here to Benstonea.
It is morphologically similar to B. nana (Martelli) Callm. &
Buerki, but differs in possessing a larger syncarp. Pending
taxonomic revisions in the region should help clarify the
status of this taxon.

9. Benstonea brevistylis (B. C. Stone) Callm. & Buerki,
comb. nova.

= Pandanus brevistylis B. C. Stone in Fed. Mus. J. 23:
39.1978.

Typus: MALAYSIA. Sabah (Borneo): Beaufort Dist.,
Lumat, V.1961, J. Singh SAN 24235 (holo-: SAN!; iso-: K
[K000781344]!).

Distribution and ecology. — Benstonea brevistylis is endemic
to lowland tropical forest understorey in Borneo (eastern Sabah)
(STONE, 1993).

10. Benstonea brunigii (B. C. Stone) Callm. & Buerki, comb.
nova.

= Pandanus brunigii B. C. Stone in Fed. Mus. J. 23: 32.
1978.

Typus: MALAYSIA. Sarawak (Borneo): Miri, Sg. Dalam
Forest Reserve, 5.V.1959, E. F. Brunig S17492 (holo-:
SAR!).

Distribution and ecology. — Benstonea brunigii is endemic
to lowland tropical forest understorey in Borneo (Sarawak)
(STONE, 1993).

11. Benstonea calcinacta (B. C. Stone) Callm. & Buerki,
comb. nova.

= Pandanus calcinactus B. C. Stone in Fed. Mus. J. 23:
57.1978.

Typus: MALAYSIA. Sarawak (Borneo): Baram Dist.,
Gunong Api, 12.VII.1961, Anderson 4720 (holo-: SARY!).

Distribution and ecology. — Benstonea calcinata (B. C.
Stone) Callm. & Buerki is endemic to limestone hills in
Gunung Mulu National Park in Borneo (Sarawak) (STONE,
1993).

12. Benstonea celebica (Warb.) Callm. & Buerki, comb.
nova.

= Pandanus celebicus Warb. in Engl., Pflanzenr. 3(IV, 9):
80. 1900.

Typus: INDONESIA. Sulawesi: s.d., Warburg s.n. (holo-:

B [B100279969] image seen; iso-: FI [F1003942] image

seen).

Distribution and ecology. — Benstonea celebica is restricted
to Sulawesi (Ind