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STYLIDIUM IN ARNHEM LAND: NEW SPECIES, MODES OF
SPECIATION ON THE SANDSTONE PLATEAU, AND
COMMENTS ON FLORAL MIMICRY

Sherwin Carlquist’

Introduction

The northeastern portion of Northern Territory, Australia. is known as
Armmhem Land. Arnhem Land can be defined in various ways, but the geo-
graphical feature I wish to use is the sandstone plateau, often termed the
sandstone scarp. Areas very close to the sandstone scarp are also discussed
in this paper. The plateau can be said to form a large triangle lying within
Oenpelli on the northwest, Nhulunbuy (Gove Peninsula) on the northeast,
and Mataranka (south of Katherine) on the south. The borders of the plateau
are not easily definable, because isolated tablelands away from the main
scarp are numerous in places and because the lower northeastern portions
of the plateau may rise only a little above the lowlands. Although cut by
dramatic gorges—most notably Katherine Gorge and the gorge of the East
Alligator River—the plateau generally lies at only about 300 m (or 1,000 f1).
Thus it is not climatically distinct from the lowlands, as are other sandstone
plateaus in the world (the Guayana highlands of South America: the moun-
tains of Cape Province, South Africa). Reasons why the Amhem Luand sand-
stone plateau is nevertheless interesting with respect to speciation in angio-
sperms are given below.

My interest in visiting the plateau was based upon my work with the
family Stylidiaceae. In June of 1977, [ acquainted myself with the Srvfidium
flora of Darwin and vicinity. Views of the plateau from a commercial flight
convinced me that both the plateau and the interface between scarp and
floodplain would be ideal places in which to find populations of Sevfidium.
Deposits of white sands and occurrence of streams or temporary standing
water in conjunction with sand are ideal habitats for that genus.

The periphery of the plateau can be explored by road to a certain extent.
Using such roads, one may climb the scarp and explore the surface of the
platean. Such access points are rather few, however. The only readily vis-
ited point is at Katherine Gorge National Park. However, a field biologist
who has reached the scarp will find that the eroded sandstone terrain is
rougher than what a map might suggest. Ordinary walking techniques or
even use of pack animals permit one to penetrate only the fringes of this
large plateau. Surface vehicles of any kind would reach impassable barriers
and would be less successful than travel on foot.
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An area of distinctive topography, suggesting inherent botanical interest
yet with great difficulty of access, is likely to yield plant discoveries when
exploration can be undertaken. The Australian-American Expedition to
Arnhem Land (Specht 1958) did uncover a number of novelties, but the
number may be considered moderate. In fact, the localities from which
exploration was undertaken, Groote Eylandt, Bickerton Island, Yirkalla
(now Nhulunbuy or Gove), Melville Bay, Port Bradshaw, and Oenpelli, are
all off the plateau. Exploration of the edge of the scarp near Oenpelli was
undertaken by that expedition, however. No novelties were discovered in
Stylidium by that expedition, although some new records of occurrence for
Arnhem Land were noted.

The plateau itself, with occasional exceptions, has remained relatively
unexplored botanically. One must concede that the marked seasonality of
Arnhem Land’s rainfall renders this region poorer in species number than
a comparable area of wet, stable rain forest or cloud forest. By the phrase
“‘relatively unexplored botanically,”” one might assume that I refer to dis-
covery of undescribed species. There are indeed taxonomic novelties to be
expected, but one must stress that facts about ecology, anatomy, etc., of
Arnhem Land plants are potentially more interesting.

The simplest means of access to the Arnhem Land sandstones as of the
present date is helicopter. As described below, helicopter charter permitted
visits to three sites on the plateau. Such visits are an extraordinary privilege.
Quite conceivably, particular places on the plateau may well never have
been seen by an human. Food sources for survival on the plateau by ab-
origines or others are much scarcer than in the lowlands adjacent to the
scarp. The plateau has remained a remarkably intact wilderness area; vir-
tually no plant weeds have entered, and the terrain has, in general, deterred
the water buffalo, the only major vertebrate with destructive potential.

Field Logistics, Materials, Acknowledgments

The great majority of Stylidium species in Northern Territory are annuals.
As with other ephemeral annuals of the Territory, they respond closely in
growth events to the timing of the monsoon rainfall. The progression may
seem unexpected to those unfamiliar with this region. The monsoon rains
fall chiefly between November and April. Many of the sandy depressions
where Stvlidium species grow may be filled or inundated during this period.
For example, the lower rosettes on some plants of S. curtum (Fig. 18) or
the succulent stems and elongate leaves of some populations of §. muscicola
F. Muell. (Fig. 46) are formed below water. As the rains wane, temperatures
also drop. Thus the growing season which terminates in flowering coincides
with progressive cooling; however, at no time do frosts occur (in areas near
the coast; in interior areas winter frosts are common). The absence of frost
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renders a progressively cooler growing season no disadvantage. In fact,
cooling slows evaporation of soil moisture, attenuating the growing season.
The marked seasonality of rainfall in northern Australia results in relatively
rapid drying of soils in any case. For annuals dependent on moisture near
soil surfaces, flowering must occur roughly before mid-July. This regime
alters dlightly depending on the progression of the monsoons. In 1977, the
monsoons were typical, ending during late April with flowering of ephem-
erals most abundant during the latter part of June. In 1978, however, the
rains ceased in March. Mr. Clyde R. Dunlop, botanist with the Darwin
Herbarium, notified me that flowering would be about a month earlier than
in 1977. Because of this prediction (which proved to be correct), | scheduled
my field work so that the Arnhem Land sandstone plateau could be seen
during the first two weeks of June. Prior to plateau exploration, field work
near the scarp in the vicinity of Jabiru and Koongarra was undertaken in
company with Mr. Dunlop, whose knowledge of this area proved invaluable.

Beginning on June 2, three sites on the plateau were visited. By means
of helicopter travel, sites were selected on the basis of a rapid decision as
to suitability of the habitat for botanical interest and for camping. The three
encampments were as follows:

Camp 1. 12°59' S., 133°9' E.
Camp 2: 13°4' S, 133° I' E.
Camp 3. 12°41' S., 133°27" E.

These localities are given to the closest minute, and are approximate. Mr.
Dunlopjoined me on al three encampments, Mr. Tom Henshall of the Alice
Springs Herbarium was present at encampments 2 and 3, and Mr. Peter K.
Latz, also of that herbarium, was at encampment 3. | wish to express my
thanks to these individuals, whose knowledge of Australian topography and
botany proved very helpful. In particular, Mr. Dunlop was very helpful not
only by sharing his knowledge, but by making equipment and supplies avail-
able.

The timing of these encampments proved exactly right for the rather dry
1978 conditions. Although many comparisons among the three sites could
be made, | was most amazed at the great disparity of their respective floras:
only a few species occurred at more than one of the three camps, despite
occurrence of what seemed like the same range of microhabitats. This was
quite striking in the case of the genus Sylidium. Two new species were
found at Camp 1, a third a Camp 2. It seems quite unlikely that these two
places, selected almost at random, should yield new species of Sylidium,
yet no species be found on the plateau in the future: almost certainly there
will be further novelties.

After the helicopter visits, | traveled to a more southerly portion of the
plateau, Katherine Gorge National Park, by automobile. Because this place



