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David L. Jones 
 
David Lloyd Jones was born at Mont Albert in Victoria in 
1944. Early days at Balwyn were spent in nearby Beckett Park 
and exploring the wonderful collection of native plants in the 
iconic Maranoa Gardens. School holidays were enjoyed with 
an elderly garden-loving aunt at The Basin in the Dandenong 
Ranges where first involvements with native orchids and 
bushfires were experienced. Knowledge gained at Burnley 
Horticultural College, where David met Barbara, the sunny 
lady who was to share his passion for plants and life, was 
expanded and diversified by a degree in agricultural science 
at the University of Melbourne which was supported by a 
cadetship gained from the Department of Agriculture.   
 
After graduating from university in 1968, his research work 
at the Scoresby Horticultural Research Station in Victoria 
involved the introduction of fruit cultivars from overseas, 
introduction and establishment of miscellaneous fruit crops, 
including blueberries, Chinese gooseberries and feijoas, grafting and nutrition of ornamental plants 
and the identification and testing of alternative materials for nursery potting mixes with the late 
David Nicholls. In 1978 the family moved to Queensland opening Eugenia Park Nursery in the 
Currumbin Valley, growing hardy coastal plants and bringing many rainforest species into cultivation. 
This was followed by a stint as a horticultural research officer at the Australian National Botanic 
Gardens in Canberra and then as research scientist in the Orchid Research Group at the Centre for 
Plant Biodiversity Research established within CSIRO. 
 
A challenge in his teens by a nurseryman that “native orchids are impossible to grow” stimulated 
him to pioneer cultivation techniques for native terrestrial orchids that are the basis of those in use 
today. A plentiful supply of displaced plants from Melbourne’s encroaching urban sprawl fuelled the 
early growing experiments and stimulated his natural botanical curiosity. Corresponding with like-
minded enthusiasts in other areas revealed different morphological interpretations between species 
in different parts of the country. This led to a very successful research program involving a network 
of licensed collaborators forwarding fresh specimens and for the first time allowing direct 
comparison between taxa from different areas and habitats. A rewarding simple process that 
revealed large gaps in our knowledge of native orchids and also resulted in the recognition of 
numerous new species. Following his first new species, Pterostylis aestiva in 1972, David has 
described more than 370 species of native orchids that have come to his attention from his network 
of contacts or travels in the bush. He also prepares detailed botanical drawings of native orchids and 
writes prolifically, sharing his knowledge of plants through books and other publications.  
 
In 1991, David was awarded the Victorian College of Agriculture & Horticulture medal in recognition 
of his outstanding contribution to the Australian ornamental horticultural industry. In 2001 he was 
presented with the Australian Orchid Foundation’s prestigious ‘Award of Honour’ in recognition of 
his enormous contribution to the study of orchids in Australia and internationally. David served as a 
member of The Australian Orchid Foundation, Research Committee from its inception in 1977 to 
2009; and as its Chairman from 1981 to 2002.  In 2004 his contribution to orchid taxonomic 
research, while at the Centre for Plant Biodiversity Research was recognised when he was a finalist 
in the Australian Museum’s esteemed Eureka Prize for Biodiversity Research.  
 



David’s contribution to orchid research and education through his many publications has been 
considerable.  In 1988, he published Native Orchids of Australia: a comprehensive coverage of 
Australia’s then known orchid flora.  In 2006, he followed with the expanded A Complete Guide to 
Native Orchids of Australia including the Territories with colour photos of each species.  And in 2021, 
David produced a third and comprehensive edition: A Complete Guide to Native Orchids of Australia. 



Dr Mark A. Clements 

Mark Clements is an Australian botanist born in 1949. His 

career spans four decades and in that time, he has 

discovered about 250 new species of Australian orchids and 

curated tens of thousands of specimens representing more 

than 1600 species of Australian native orchids. These 

specimens are housed in the Australian National Herbarium. 

Mark grew up in Largs Bay in South Australia, on the Le 

Fevre Peninsula about 16 km northwest of Adelaide city 

centre. Mark’s father was an analytical chemist who had 

extensive general knowledge, particularly in natural history. 

He was also a keen grower of native orchids. With this 

background, Mark developed his own interest in natural 

history, and orchids in particular, from 10 years old. Mark 

attended Urrbrae Agricultural High School in Adelaide. 

During his high school years, he completed a preliminary 

course in Wool Classing at the Adelaide Institute of 

Technology. On leaving school he undertook and completed the course and was awarded a 

Certificate in Wool Classing. 

Between 1968 and 1974, Mark continued his training and development as a professional wool 

classer. Over this period, he worked with various shearing contractors, totalling 84 shearing sheds 

throughout South Australia, western New South Wales, Victoria and at the edge of the Nullarbor in 

Western Australia. On weekends, on mainly mostly remote sheep stations and properties, Mark 

spent much of his spare time studying birds, plants, the geology and searching for indigenous 

Australian artifacts.  These interests led him to volunteer to undertake work at the South Australian 

Museum, Anthropology Department during the periods when wool classing work was not available.  

During this time he helped curate some of their natural history collections.  

It was in this Museum environment that Mark’s desire to expand his interest in natural history 

studies, and orchids in particular, became clear. His interest in orchids had also grown significantly 

during this period, firstly through association with a group of field naturalists and orchid growers 

with like interests, in particular Ray Nash, and secondarily through study of W.H. Nichols’ book on 

Australian Native Orchids, co-incidentally co-edited by David Jones (see below). To pursue his 

interest in orchids and natural history, Mark decided to move to Canberra. Following a meeting with 

John Wrigley, who was the curator of the Australian National Botanic Gardens (ANBG), Mark was 

offered a job as a gardener. By this time, Mark had developed an interest in the symbiotic 

relationship between mycorrhiza and the germination of orchids, having observed the development 

of orchid protocorms following germination from seed in pots of terrestrial orchids he was growing 

at home. 

After a couple of years working as a gardener, an opportunity to work with the research team at the 

Gardens became available. He also commenced study for a science degree at Canberra University. 

Mark took up the position in the research laboratory at the ANBG and immediately commenced 

work on trying to isolate mycorrhizal fungi from wild orchids, and then germinating seeds of those 

species in vitro. Fortuitously the first trials worked and in 1977 he achieved the successful 

germination of the threatened terrestrial orchid Diuris fragrantissima (or D. punctata var. albo-

violacea as it was then called). Many other native orchids were successfully germinated during this 

https://csiropedia.csiro.au/wp-content/uploads/2021/04/Mark-Clements-among-his-orchid-collection-768x1024-1.jpg


early phase. Soon after, wanting to learn more about the nature of the relationship between orchids 

and their mycorrhizal partners, at the invitation of Professor Denis Carr at the Australian National 

University, Mark started a collaboration looking at this aspect of orchid biology. He found that some 

cells harboured fungal growth while others didn’t. Mark also found that most species studied had a 

preferred fungal partner. 

In 1981, Mark attended the 10th World Orchid Conference in Durban, South Africa. He gave a 

presentation on his work entitled “Propagation and re-introduction of endangered orchids of 

Australia”. While at the conference, Mark met Dr Phillip Cribb, Curator of Orchids at the Royal 

Botanic Gardens, Kew, England. Dr Cribb thought that Mark’s methods might be able to solve some 

of the problems that scientists were facing with threatened orchids in the United Kingdom. Mark 

was invited (seconded) to the Royal Botanic Gardens, Kew as the Sainsbury Orchid Fellow to work on 

the propagation and re-introduction of five endangered United Kingdom orchids. After first 

completing an honours degree at the Australian National University, Mark started work at RBG, Kew 

in 1983. One of the first things he realised was that the laboratory protocols being used for the 

germination and propagation of orchids were not adequate. He changed the protocols and turned 

his attention to England’s infamous lady slipper orchid Cypridpedium calceolus.  

Cypridpedium calceolus had been harvested from the wild for flower markets since Victorian times 

until only a single plant remained in Yorkshire. Possibly hundreds of years old, this plant had held the 

title of last survivor for at least 30 years and was protected by security guards during its growing and 

flowering season. Despite concerted efforts, no-one had been able to propagate it. Mark used his 

knowledge of orchid biology and, in 1984, was able to finally initiate germination of the lady slipper 

beginning the process that would save the species from possible extinction. Mark also successfully 

germinated other European orchid species such as Orchis militaris, Anacamptis morio and A. laxiflora 

and instituted the protocols for their establishment and maintenance in cultivation with the aim of 

re-establishment in the wild. 

During this visit to Kew, at the request of Dr. Cribb, Mark studied most of the original collections of 

Australian orchid species, and historical sketches of ‘Lindley’s herbarium collection’, and visited the 

British Museum of Natural History which contained original specimens collected by Robert Brown 

and drawings by Ferdinand Bauer during Matthew Flinders circumnavigation expedition of Australia. 

Using this data, Mark was able to solve many taxonomic issues with Australian orchids. 

Throughout his career, Mark contributed to many revisions of the classification of Australian orchids. 

He wrote the Checklist of Australian Orchids and then re-wrote another volume called the Catalogue 

of Australian Orchidaceae.  On the basis of his studies at the RBG, Kew, he commenced research on 

Dendrobium. As a significant part of this research, he visited herbaria and museums in Europe to 

locate, study and photograph many of the type collections of Australian orchids and many 

Dendrobium species. It was during this period that his collaborative research partnership on 

Australian orchids with David Jones commenced. Together David and Mark have authored numerous 

papers, CDs, and reformed the interpretation of the biodiversity and extent of Australian orchids – 

and identified many new orchid species. 

After returning to Australia, Mark began his PhD studies on the embryology of orchids. His thesis was 

entitled ‘Reproductive Biology in relation to phylogeny of the Orchidaceae, especially the tribe 

Diurideae.’ Mark was also a pioneer of molecular systematics of Australian orchids. He not only 

prepared classic samples for the Australian National Herbarium collection but had the foresight to 

store orchid specimens in silica gel, making them suitable for molecular analysis.  



Aside from undertaking field work in Europe whilst at the RBG, Kew, to study European orchids, on 

returning to Australia, Mark participated in a series of expeditions to study species related to 

Australian orchids, in particular Dendrobium and Pterostylis, in Borneo, New Guinea, New Caledonia, 

Vanuatu and New Zealand. One of Mark’s many career highlights was undertaking research on the 

translocation of three threatened species, including the Eastern Australian Underground orchid, 

Rhizanthella slateri, for the New South Wales government Bulahdelah Bypass, Pacific Highway 

project. This was one of a string of projects in which Mark’s expertise on Australian orchids was 

sought on the conservation of threatened orchid species.  

Mark has worked collaboratively with many scientists throughout his career, both overseas and in 

Australia. Since 2010, Mark worked in a strong partnership with Dr Katharina Nargar, at the 

Australian Tropical Herbarium in Cairns, as well as others in her team including Dr Lars Nauheimer 

and Dr Lalita Simpson. Together they have collaborated on major projects on the phylogenetics and 

systematics of Australian orchids, and others at a broader world-wide scale, specifically those in 

tribes Diurideae and Pteorstylidinae and Dendrobieae (Dendrobium and Bulbophyllum). 

In 2016, in recognition of his lifetime of achievements and enormous contributions to the 

Orchidaceae family, Mark was awarded the prestigious Westonbirt Orchid Medal from the Royal 

Horticulture Society in the United Kingdom. The Westonbirt Orchid Medal is awarded annually to 

individuals for “scientific, literary or any other outstanding personal achievement in connection with 

orchids”.  

Throughout his career, Mark has authored many scientific publications, and written and contributed 

to several books. He is a member the IUCN Orchids Specialist Group and served as a member of The 

Australian Orchid Foundation, Research Committee for over 30 years (1985 – 2020). He has helped 

to develop a collection of hardy orchids for the horticultural industry, and has been successful in his 

work to re-introduce endangered orchids into areas of Australia and the UK. He has also been a 

lifelong mentor, inspiring many early career scientists, sharing his interest and passion with citizen 

scientists and demonstrating the value of herbarium collections. 

Mark has progressed our understanding and knowledge of the Orchidaceae immeasurably, not just 

in Australia but in many countries in the world, including the UK. In early 2021, Mark retired from his 

position as Research Scientist at the Australian National Herbarium but continues his involvement in 

orchid research as an CSIRO Honorary Scientist. 
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Pterostylis X ingens was originally described by H.M.R. Rupp as
Pterostylis acuminata var. ingens in 1928, the Type locality being Healesville, Victoria.

It was then recognised by David L. Jones to be a natural hybrid between Pterostylis nutans and
Pterostylis falcata and was subsequently reclassified in The Orchadianbackin 1976.

This marked the beginning of his scientific research into the Pterostylidinae.
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1. A Reassessment of Pterostylis R.Br. (Orchidaceae)

David L. Jones and Mark A. Clements

Centre for Plant Biodiversity Research, Australian National Herbarium,
GPO Box 1600, Canberra, Australian Capital Territory, Australia,2601.

ABSTRACT

The historical backgrouncl, classification, distribution, floral morphology, biology and ecology of Ptero,styli.s are reviewed

using morphological and molecular characters. A crit ical assessment of morphological characters, supplemented with data

fiom studies into reproductive and pollination biology was undertaken, with many morphological features il lustrated using

line drawings and scanning electron micrographs. A total evidence phylogenetic analysis of morphological and ITS

sequence data using A<-hlt,tlosu glundulosu, Spirtuihes uustralis and Chloraeo virescens as outgroups, supports the

monophyly of Pterostl, l i.r, as currently interpreted, while recognising l6 groups or isolated species in two major l ineages

w i t h i n  t h i s  t a x o n .  r , i l  ( i )  ' m u t i c a ' , ' r t l f L t ' , ' b a r b a t a ' , ' l o n g , i f o l i a ' , ' r : i t t u t a ' , ' c u r t u ' , ' p a r v i f l o r u ' , ' n o n a ' , ' u l a t a ' a n d
'ophioglosser'groups and (ii) P. recurt,u, P. duintreanu, P. sargentii, P. bicornis, P. allantrtidea and P. pedoglo's.szi. All 16

groups or isolated species are readily distinguished morphologically and on the basis of these results require recognition at

sorr-re higher level. Relationships amongst the groups only partially reflect attempts at classification of the genus.

INTRODUCTION

Pterost,vlis is a complex aggregation of orchids which,
as a group, are readily recognised by distinctive floral
f-eatures. The most noticeable f'eature, immediately
obvious from an external view of the flower, is the
adherence of the inflated dorsal sepal to the petals to
fbrm a hooded galea that encloses the column.
Another useful character for ready identification is the
unification of the lateral sepals to form a single
structure termed a synsepalum. Additionally all
species in the group have an actively motile labellum,
a character found in very few orchid groups.

A common vegetative feature in Pterostylis is fbr
the leaves to be aggregated into a rosette, with the
majority of species producing a rosette at some stage
in their life cycle. The placement of the rosette relative
to the flowering scape and the arrangement of the
leaves within the rosette are variable and provide a
useful means of grouping species vegetatively. Briefly,
the rosette can encircle the base of the scape, be
produced on one or more growths arising laterally
from the base of the scape or be absent from a
flowering plant and appear solely as a non-flowering
or sterile plant (a transitional stage sometimes wrongly
interpreted as juvenile plants).

No monographic treatment of Pterost,-/is has been
published, although, as discussed below, there have
been five attempts at classification of the group. The
main purpose of this work is to provide a monograph
of the taxon bringing together in one volume extensive
field observations, experiences garnered fiom
cultivation and the results of studies of herbarium
collect ions and l ive plants.

This paper brings together data on the morphology
of Pterost,-/i.r and aspects of its biology, particularly
pol l ination ecology and breeding systems, along with

the classification of Pterostylis in an historical
context. Together these data provide the basis for
the phylogenetic analysis of the group using
morphological data, in part 2. Further analyses
using molecular data and combined molecular
and morphological data are also included in part
2, and the detailed molecular study, including
investigation of internal relationships of groups,
will be presented elsewhere in a more appropriate
journal. In a second paper, a new classification of
the group is proposed based on the results of
these analyses (Jones & Clements, this volume),
and a synopsis of the subtribe Pterostylidinae is
presented in a third paper (Jones, Clements &
Molloy, this volume).

PART 1: MORPHOLOGY, BIOLOGY
AND HISTORICAL CLASSIFICATION

When Robert Brown described Pterost.tlis in
l8l0 only l9 species were known. Since then the
number of species recognised has increased
significantly, including some species and
assemblages that do not fit the original concept of
the genus as enunciated by Brown.

Number of Species
Pterosy'lis, as currently recognised, comprises
approximately 180 named species, with another
50 species or more yet to be formally recognised.
Following publication of this higher-level
treatment. it is our intention to described these
new species.



Distribution
Pterostylis is distributed mainly in Australia
(including Lord Howe Island), but also occurs in New
Zealand (including Stewart Island, Poor Knights
Island and Chatham Island), New Caledonia
(including Isle des Pins), New Guinea, New Britain,
New Ireland and Malaku (Ceram) in Indonesia (Map
l). The genus has a broad latitudinal distribution,

Map 1. Distribution of Pterostylis sens. lat.

Diversity
The genus is most diverse in Australia where there is a
strong development in southern temperate regions.
including south-western and especially south-eastern
areas of the continent, including Tasmania and some
Bass Strait islands. A number of species occur in
subtropical eastern Australia and a few species are
found on the ranges and tablelands of tropical

Queensland, extending north to about the Windsor
Tableland. Islands off the east coast, including
Moreton, Stradbroke and Fraser Island, contain species
of Pterosry*/is and three Australian species extend to
Lord Howe Island (Green 1994). The genus is also
well developed in New Zealand, including Stewart
Island, Poor Knights lsland and the Chatham and
Auckland Island groups, with about 30 species (Moore

extending from about l' South in the Arfak
Mountains of Irian Jaya to about 47' South on
Stewart Island. Species grow in a wide range of
mesic and semi-mesic to semi-arid habitats and
are distributed from near sea level to subalpine
and alpine regions up to about 3660 m. altitude in
subequatorial Papua New Guinea (Royen 1979),
and from coastal districts to far inland areas.

1969, Moore & Edgar 1970, Johns & Molloy
1983, Jones, Molloy & Clements 1997, St George
et al. 1996, St George 1999). Five species occur
in New Caledonia (Hall6 1977, Begaud et al.
1995, Jones & Clements 1998, Clements & Jones
1999), including the Isle des Pins. Diversity in
Melanesia is not particularly rich, but four species
are described from the islands of New Guinea,
New Britain and New Ireland (Royen 1979) and
Malaku (Ceram) in Indonesia (Smith 1928).

Hatritat
Pterostylis species are basically tuberous
geophytes (rarely facultative epiphytes) which
occupy an extensive range of diverse habitats,
especially in temperate regions. These include
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coastal scrub, heathland, heathy forest, wet sclerophyll
forest, rainfbrest, rainforest margins, dry sclerophyll
forest. woodland. mallee communities over both sand

and limestone, granite outcrops, shrubland, grassland,

montane forests and alpine and subalpine moorland.

Within these various plant communities Pterost-t'lis
species can be found growing in or on the margins of

swamps, peaty bogs, sphagnum mounds, hummocks,

slopes and ridges, gullies, embankments and beside

streams. Some species may be found growing on

rotting logs and the living fibrous trunks of tree ferns,

or on moss-covered trunks and large branches of

rainforest trees in New Guinea (Royen 1979). A few

species have extremely namow habitat requirements.
For example P. tenuissima is restricted to alkaline

boggy soils in near-coastal swamps dominated by

Leptospermum lonigenzn (Nicholls 1969, Jones 1988,

Bates & Weber 1990, Backhouse & Jeanes 1995).

Another, P. c'heraphilcr, rs exceptional in growing in

heavy textured clays and silty clays beside a stream

where whole colonies may be covered during floods
(Jones & Clements 1993). In fern gullies Pterosiylis
pedunculata often forms colonies in the fibrous trunks
of tree ferns and occasionally also grows as a

facultative epiphyte in moss pads on tree trunks. Some

abundant species such as P. aspera, P. curtu, P.

nutons and P. pedunculuta are known to colonise
commercial pine plantat ions.

By contrast, in tropical regions species of

Ptero5|ylis are restricted to tablelands and mountains

where the extremes of heat and dryness are greatly

reduced during the day, and with markedly cooler

nights than in the lowlands.
Distinctive groups of Pterostvlis occur in drier

inland and semi-arid regions of Australia where

rainfall is low and irregular, Here they are nearly

always found in well-drained sites and are often

associated with rocks. occuring in such situations as

stony slopes, rock outcrops, domes, ironstone

breakaways. jump-ups, gorges and escarpments. In

these situations the plants commonly grow in rock

crevices or on rock sheets and platforms where run-off

is concentrated (Jones 1988, French 1995). Ofien the

vegetation on these sites is sparse and low, but usually

the orchid plants gain some additional shelter from

shrubs and grass tussocks. Many species of inland

regions also grow in sandy soils, particularly those

supporting native pines (Cullitris spp.) and

Broombush (Melaleucct uncinatu), and in terra rossa

soi ls over sheet l imestone, r-rsual ly under spinif 'ex
(Triotlia spp.) or in mallee (Eucabptu^t spp.)

communit ies.

Ecology
Pterostt'lis species are restricted to regions with a

seasonal cl imate and the plants exhibit  dist inct periods

of active growth, flowering, seed production and

dormancy. Dormant periods coincide with cl imatic
extremes of heat or long dry spells and the plants

oersist as individual small ,  f- leshy, naked tubers. These

tubers can survive periods of two or three
months and sprout when conditions become
favourable. Dormant periods are less regular,
shorter and less pronounced in species from the

tropics and subtropics. In these regions plants can
cease growth and become quiescent while still
retaining their leaves, and growth and flowering
can be stimulated sporadically by prevailing

conditions, such as heavy rain following dry
periods. In tropical species such brief periods of

dormancy result in new tubers often sprouting
while still attached. via the stolonoid root, to the
parent tuber.

Periods of erratic rainfall and long periods of
low rainfall which can extend into droughts are
frequent in the areas where many Australian
groups of PterosQlls grow. These orchids are
well adapted to survive such conditions, having
rosettes of overlapping leaves pressed tightly to

the ground. This feature is absent in all other
groups and it is suggested that the leaves exert
downward force on the soil surface to assist with
gathering of moisture, including dew, to be
channelled directly to the centre of the rosette and
eventually to the tuber, and probably also to
minimise water loss from abaxial stomata. In
rocky situations the plants are frequently found
where they gain some protection from the rocks

against the excesses of sun, wind and frost or
benefit from increased run off during light rain

and intermittent showers. They also have the
ability to shut down the production of flowers
during extremes of heat or dryness and channel
energy into the production of a new tuber ready
for the fbllowing season. The tubers of some
species, especially those growing in sandy soil,
can lose water during the dormant period. This
loss can be substantial, sometimes to such an
extent that the tubers become soft and pliable
(pers. obs. D.L.Jones), becoming turgid again
with the onset of substantial rain. Once suitable
conditions return the plants are able to flower and
produce seed. Seedlings grow fast in favourable
seasons and can reach flowering size two or three

years from germination. Flowering in Pterostv-Lis

is distributed over most months with a
concentration in spring, summer and autumn. No
species is known to be fire dependent, indeed
flowering is generally suppressed by hot summer
fires until suitable microhabitats return.

CLASSIFICATION

Historical Background
The first recording of a Pterosrl'lis was probably
made by Joseph Banks on the Endeavour voyage
of 1768-117 | when he visi ted Botany Bay
between 28 April and 5 May 1170. lllustrated
works of natural historv drawings commissioned



by Banks (Banks & Solander 1905, Diment et al.
1984) include an unusual drawing of a composite of
two species, three flowers of P. revoluta R.Br in
frontal and side views together with a basal rosette,
apparently of P. acuminata R.Br, displaying an
atypical root system. Both of these species would have
been in flower at the time of Banks' visit but
herbarium specimens apparently did not survive the
voyage. In an unpublished manuscript entitled Plants
of Novae Hollctndicte Daniel Solander, who
accompanied Banks on the voyage, proposed the name
Arethusa tetrapetctla for P. revoluta but this name was
never published (Diment et al. 1984). The first
collection of a Pteros4rlis substantiated by a herbarium
specimen was made in Australia by Jacques
Labillardibre in 1792 from Bruny Island in south-
eastern Tasmania. In 1806 he described the species,
placing it in the genus Disperis, as D. alata
(Labillardidre 1806). Additionally two species of
Pterostylis were collected by John White, R.N., Chief
Surgeon of the colony of New South Wales 1788-
1794. Both collections are in the J.E.Smith Herbarium,
which is housed in the premises of the Linnaean
Society in London (Clements & Cribb 1985). These
collections more than likely predate the collection by
Labillardidre but as both specimens are undated the
record remains conjectural. There is also a collection
of P. obtusa in the J.E.Smith Herbarium attributed to
Banks with the date of 1798 which is debatable since
Banks did not visit Australia in that year.

Robert Brown and George Caley were the first
European collectors to recognise the distinctiveness of
this group of terrestrial orchids. Caley, an active
collector in New South Wales from 1800-1810,
amassed some 208 specimens of this genus, in 16
species (Webb & Lister l99la). The majority of these
collections were from various localities around
Sydney, but he also collected specimens from
Tasmania. Caley recorded species of Pterostylis as
"Druid's Caps", this tag name apparently arising from
the strongly cucullate galea of the flowers which
reminded him of the hoods worn by Druids. For each
species recognised he applied a further tag name
honouring botanical colleagues, patrons or some
notable aspect of the taxon; for example specimens of
P. reflexa collected by Caley have a tag recording the
taxon as "Druids Cap patersoni". Caley prepared
detailed descriptions of the various species he
encountered and also noted habitat details,
morphological variation and diagnostic differences
from similar taxa. These descriptions and the
accompanying details were never published.

Brown also collected species of this genus from
around Sydney and in Tasmania. In l8l0 he formally
described the genus Pterostylis in his Prodromus
Florae Novcte Hollandiae (Brown 1810. Stearn 1960).
Nineteen species of Pterostltlis were described in that
publication, fourteen of which were collected from
locality "J" IPort Jackson], New South Wales and five
from locality "D'r [Tasmania]. Port Jackson, as

detailed in the Prodromus, is "the
neighbourhood of the colony of Port Jackson,
including the banks of the river named Hunter's
River or Coal River" [thus Sydney to Newcastle].
Brown and Caley may have collected together on
occasions (Webb & Lister l99lb), and several of
the sheets in Brown's herbarium attribute the
collection to Caley. Also in the same year, Swartz
(1810) described Diplodium to account for
Labillardibre's Disperis alata which he correctly
judged to be misplaced in Disperis. Swartz in
describing Diplodium also renamed the species
D. australe in accordance with the "Kew rule" of
botanical nomenclature that was widely followed
at that time. Diplodium was subsequently
submerged as a synonym of PterostyLis by
Bentham and Hooker (1880), which is how it has
appeared in all treatments of the genus since.
Diplodium has also been cited as a synonym of
Eriochilus in the botanical literature (Pfeiffer.

1814) based on a paper by Swartz, published
posthumously and edited by Wikstrom (Swartz,
1829). However, there has clearly been a mix-up
with the designation of footnotes to particular
species on pages 50 and 51 in this publication and
the reference to and presumed relationship
between Diplodium and Eriochilus rs completely
effoneous.

From its early start, the number of species
recognised in Pterostylis grew steadily. Alan
Cunningham (1832) was the first to record the
genus from New Zealand when he described P.
banksii. John Lindley (1840a) described four
species from Western Australia based on the
collections of James Drummond and later in the
same year named four Tasmanian species using
Ronald Gunn's collections (Lindley 1840b).
Endlicher (1846) described P. turfosa from
specimens collected at Albany, Western Australia
by Preiss and P. mitchellii was described by
Lindley from specimens collected in Queensland
by the explorer Thomas Mitchell (Lindley 1848).
In a significant contribution to the genus in New
Zealand, Hooker (1853) described six species,
including P. foliata which is common to both
New Zealand and Australia. Bentham (1873)
recognised 24 species of Pterostylis in Australia,
including two new species. In a major treatment
of Australian Orchidaceae, Robert FitzGerald
(1875-1893), presented a series of illustrated
lithographs which included seven new species of
Pterostylis. Shortly after he also described P.
clavigera (FitzGerald 1885). About this time in
New Zealand, the Reverend W. Colenso
published a series of papers that included four
new species of Pterosrylis (Colenso 1886, 1890,
1 896). F.M.Bailey ( 1891), described P.
depauperutu from specimens collected near
Cairns in north-eastern Queensland and W. Petrie
( 1894) described the spectacular New Zealand



species P. oliveri. In 1899 Pterostylis was first
recorded from New Guinea (Rolfe 1899).

Several botanists have been active in naming
species of Pterostt ' l i ,s in the 20'h Century. C.R.P'
Andrews was the first, describing the Western
Australian species P. sorgentii (Andrews 1905),
followed by Schlechter ( 1906) with P. bttreaviana and
P. neocaleclonica. both from New Caledonia. Between
l9l5 and 1940, R.S. Rogers described six species
(Rogers 1915,  1918,  1922,  1923,  1921,1940) ;  R id ley
(1916) described P. novoguineensis from New Guinea;
J.J. Smith (1917) described P. pttpuana var. arfcLkensis
based on a col lect ion made by L.S.Gibbs in the Arfak
Mountains of north-western New Guinea; Petrie
( l9 | 8) established the New Zealand species P.

areolctta; J.J. Smith named P. pctpuana var. seraniut
from the Indonesian island of Ceram (Smith 1928);
Rupp described three species plus one variety between
1929 and 1943 (Rupp 1929, 1941, 1943a); Nicholls
four species between 1933 and 1950 (Nichol ls 1933,
1931, 1950) and Hatch described two New Zealand
species and one variety (Hatch 1949, 1950). Other
authors who described new species during this period

include Coleman (1929), Kraenzlin (1929), Messmer
(1933) ,  Garnet  (1939)  and Wi l l iams (1946) .  In  the
1950's Hunt described two species from Queensland
(Hunt 1952, 1951), fbllowed by a succession of
species fiom various authors: Upton (1967);

B lackmore (1968) ;  B lackmore & Clemesha (1968) ;

Cady ( 1969b); Moore ( 1968); George ( l97l );
Clemesha & Gray (1912); Jones (1912), Clemesha
(1914). Numerous species have been named in the last

two decades (Cooper 1983. George 1984, Clements e/
o l .  1985,  Jones 1985,  Clements  1986,  Jones &
Clements 1987. Clements 1989, Mohr 1990, Jones
1993a. Jones & Clements 1993, Jones 1994a, Jones
1997a. Jones l99lb. Jones & Clements 1997, Jones,
Molloy & Clements 1997, Jones & Clements 1998).

There has been no modern detailed study of the
genus throughout its range, although there have been
numerous regional flora treatments which have
included accounts of Ptero,st-v/is (Cheeseman 1925,
Rupp 1943b, Burbidge & Gray 1970, Moore & Edgar
1970,  Wi l l i s  1970,  Hal ld  1977,  Cur t is  1979,  Royen
1979. Schlechter 1982, Weber & Bates 1986, Metcalfe
1981, Stanley & Ross 1989, Jones 1993b, Jones
1994b). A proliferation of popular accounts on
Orchidaceae have included illustrations of many
species (Cady 1969a, Nicholls 1969, Cady &
Rotherham 1970,  Cooper  1981.  Johns & Mol loy  1983,
Woolcock & Woolcock 1984, Jones 1988, Bates &
Weber 1990, Backhouse & Jeanes 1995, Begaud et ul.
199-5, St George et al.  1996, Bishop 1996, Hoffman &
Brown 1992, 1998, St George 1999, Jones et QL.
1999). A recent review of the genus in Tasmania
documented the taxa of that region of Australia (Jones

I  998) .

Historical Infrageneric Classification
When describing Pterostylis, Brown (1810)

subdivided the genus into three informal groups,
plus a fourth of dubious status. G. Don (1830)

formalised the first three of Brown's informal
groups, naming them as sections (Table 1.1). Ten
years later Lindley ( 1840b) described an
additional nine species and reorganised the genus
into six infbrmal sections based on the number of
flowers per inflorescence and vegetative
morphology. Lindley's sections have never been
fbrmally named. In 1871 the German botanist
H.G. Reichenbach, proposed an entirely diff-erent
classification system based on the presence or
absence of leaves on the peduncle and their
structure. Three sections were described each
containing two subdivisions; ( i)  appendix
penicillate versus (ii) callus not penicillate
(Reichenbach I 87 I ) .  Reichenbach's system of
classification resulted in an unwieldy
conglomeration of species with little apparent
close relationship amongst them. Consequently
his system has mostly been ignored or overlooked
since i ts publ icat ion. Bentham ( 1873) produced a
more realistic classification of the genus based on
differences in floral morphology including
recognising, for the first time, the significance of
the position of the lateral sepals. He divided the
genus into two sections placing most species into
the first of two series within one section. Pfitzer
( 1889) adopted Bentham's system in his
treatment of the family. Rupp (1933) in essence
also adopted Bentham's sYstem, with
modification, once more dividing the genus into
two sections and placing most species within the
first. section Laminatae. Within section
Lominotae he allocated species to two
subsections with respectively two and three
divisions in each. Rupp's system is both
complicated and contradictory, e.g. P.
pyramidulis is placed in two different divisions of
section Laminatae. Consequently Bentham's
system for the classification of Pterosrylis has
remained the most commonly used in regional
and flora treatments and accounts of the genus.

Newly described Pterostylis species have
rarely been assigned to infrageneric taxa,
although the above systems of classification are
available. Over the years a number of informal
groups with names such as the'rufotts'  or ' rufa',
'  parvif lora', 'plnmosa' and "bearded greenhood"
groups have arisen fiom common usage, mainly
by orchid enthusiasts and horticulturalists
(Blackmore 1965, 1966, Cady 1969a, Blackmore
& Clemesha 1968, Jones 1988, French 1995).



Summary of Historical Infrageneric Classification
Systems

1. G.Don:

l.l Pterostylrs sect. Nudicaules G.Don in Loudon's,
Hortus Britannicu.s 369 (1830). Type species'. non
designatus.

1.2 Pterostylrs sect. Squamatae G.Don in Loudon's,
Hortus Britannicus 369 (1830). Type species: ,r()/r
designatus.

1.3 Pterostylis sect. Foliosae G.Don in Loudon's,
Hortus Britannicus 369 (1830). Type species'. nott
designotus.

2. H.G.Reichenbach:

2.1 Pterostylis sect. Acuminatae Rchb.f., Beitr. S,-st.
Pflanz.68 (1871). Type species: non designatus.
There are two informal groupings:-
I. Appendix penicillate.
II. Appendix callose, not penicillate.

2.2 Pterosfy/fs sect. Cucullatae Rchb.f., Beitr. Syst.
Pflctnz. 68-69 ( I  871). Type species: non
designatus. There are two informal groupings:-
I. Appendix penicillate Iabellum appendage].
II. Appendix callose, not penicillate.

2.3 Pterostylis sect. Alatae Rchb.f., Beitr. Syst. Pflanz.
69-10 ( I 87 I ). Type species: non designatus. There
are two informal groupings:-
I. Appendix penicillate.
I I .  Appendix cal lose, not penici l late.

3. Bentham:

3.1 Pterostylis sect. Antennaea Benth., Floru Aus-
traliensis 6: 353-354 (1873). Type specres'. non
designatus.

3.2 Pterostylis sect. Antennaea Benth. ser.
Grandiflorae Benth., Flora Australiensis 6: 353-
354 (1873). Type species: non desig,natus.

3.3 Pterostylis sect. Antennaea Benth. ser.
Parviflorae Benth., Flora Austaliensis 6: 353,
360 (1873). Type species: non designatus.

3.4 Pterostylis sect. Catochilus Benth., Flora
Austral iensis 6: 354, 361 (1873). Type species:
Pterostylis barbata Lindl.,.fide Pfitzer ( 1 889: 102).

4. Rupp:

4.1 Pterostylis sect. Laminatae Rupp, Proc. Linn. Soc.
New South Wales 58: 423 (1933). Type species:
non designatus.

4.2 Pterostylis sect. Fiffirmae Rupp, Proc. Linn. Soc.
New Sourh Wales 58: 423 (1933). Type species:
non desiBnatus.



Table 1.1. A comparison of the infrageneric classifications of Pterostylis

Brown 1810 Don  1830 L ind lev  1840 Reichenbach I 87 I Bentham 1873 Rupp 1933

I Appendix

fconcinna,
ophiog,lossa,
(.-urt0,
ae'uminuteL
pedunculato,
cnculluta,
nemtt, nttttmsl

ti
Nudicau les

lcuculLato,
nLrt0ns,

ercuminoto,

curto,

ophioglossa

t 'oncinntr l

* | l,reflexct,
grandifloru,
bank.;ii,
scubrtt,
prleco_r,
pvramidnli,s,
borbota,
squomat0l

$ Acuminatae
I Appendix

penicil lata
II Appendix

non penicil lata

$ Antennaea
Ser ies 1:
Grandif'lorae
other spp.l
Series 2.
Parviflorae

ldaintreanu,
ptu'viflora,
aphr-llal

Iall

$ Laminatae
Sub$ A
D i v . I
Subdiv.  i  ,

l. [ophioglosso,
concinnal :2a I
ttc uminuta, bap t istii,
c urta, nutans, ve re e nae,
de paupe ratal; 2b lnana,
py ramidalis, pe do gkt s sa,
pedunculatal

Subdiv. 1i, 1. lmurica,
cy c noc e p halol ; 2 IruJa,
pusilla, mitchellii,
squlmata, woollsiil

Div.  l l .  i  l jurc i l lura l :  i i

lcucullata, JaLcata,
alp ina, .fu rc at a, g rac il i sl

Sub$ B
Div. III, t lconstrictcr;

Ii ltoveyana); i1i.1

It runc ata, alata, ro busta,
rogersii, revoLuta,
reJlexa, coccina,
t runc ett ol', iii.2 lo bt us a,
decunta, recurna,
pv-ramidalis)

Div. II lparvifloral
Div. III, i lsargentii);

ti ld aint re ana, long ilb lia,
vittatel

I I  Appendix

lobtu.ru,
refle.ut,
revolultt,
gruntlifloru,
pur"r. ' if loral

$ Foliosae

lgrantliJlora
re.fle.ra,
ob tusa l

$ 2
|ongffblin,
vit t t t tu,

parvifloral

$ Cucullatae
I  Appendix
II Appendix

non penicil lata

$ Catochilus

fburbttta, turJosa,
mutic'u, ruta,
longifolia, vittatal

$ Filiformae lbarbaro,
tu4osol

l l l  Appendix

flongif'olia,
sqLt0t110t0,

rLrlu,

gibbosu,

n tu t i< 'u f

s
Squamatae

Ilongilolia,
gibbo,sal

$ 3 futbtusu,
ret,olttter,

.scabritlo,

Jurcate,
t :u t :u l la to ,

d u b i u l

$ Alatae
I Appendix
II Appendix

non penicil lata

lV Dubiae
trlbns ldubiul

$  4  [ m u t i c u ,
sibbos0, rufa

$ 5 [carrn,
nut0n.\,
t:ottt:itttttt,

ttc'ttminutu,

petlLutculutct,

t lunQ,

ophio.qlos,sal

$  6 lunh t ' l l u l

Legend: $ = section; species in I I are those assigned to each section or group.



HISTORICAL GENERIC
CLASSIFICATION

Pterosh-lis was initially treated as part of the tribe
Arethuseae Lindl. (Lindley 1840b, Endlicher 1842),
but later transfered to Neottieae (Bentham 1873); and
still later to Diurideae Endl. (Bentham & Hooker
I 883). Soon after, Pfi tzer ( 1887) f irst placed
Pterostylis in its own subtribe, along with Calectnct
R.Br. and Drakaea Lindl., in the Pterostylidinae Pfitz.
(as "Pterostylideoe"'1, within the tribe Neottieae.
Schlechter (1926a) created a monotypic subtribe by
the removal of Caleonct and Drakaeu, placing them in
a newly created subtribe the Drakaeinae. a position
followed by most authors when classifying the family
(e.g., Mansfeld 1931, 1938, Dressler & Dodson 1960,
Dressler 1981, 1993). The taxon has also been
elevated to tribal rank as the Pterostylideae (Pfitz.) P.
Royen (Royen l9l9), and as part of the subfamily
Neottioideae based on a phylogenetic analysis of the
family using morphological data (Burns-Balogh &
Funk l986a,b) .  Dress ler  (1914,  1919,  1981,  1993)  in
his popular accounts of the family, placed Pterostylis
within the tribe Diurideae based primarily on the
possession of so called "root-stem tuberoids", a
position he adopted following the work of Lavarack
(191 t,  1916).

By contrast, Diplodiur?? was included by Swartz
(1829), along with most other orchids, within the
Monnndritt, as intermediate between Diuris and
Arethusa, where it resided until reduced to a synonym
of Pterostylis in the Diurideae (Bentham & Hooker
1883). Since that time the monophyly of Pterctstylis
has apparently rarely been questioned. However, the
phylogenetic affinities of the genus have proven
problematic to determine. A study on the patterns of
embryological development of representative species
throughout the tribe Diurideae provided strong
evidence that the tribe was polyphyletic when both the
Pterostylidinae and Chloraeinae were included
(Clements 1995, 1996). Futhermore these results
suggest that the Pterostylidinae and Chloraeinae are
more closely related to the Spiranthinae and
Goodyerinae (tribe Cranichideae), than to any other
taxon within the subfamily Orchidoideae, and provide
an independent data set that refutes Dressler's concept
of subfamily Spiranthoideae (Dressler, 1979, 1981,
1993). Subsequent phylogenetic studies infened from
analyses of rbcL plastid sequences in subfamilies
Orchidoideae and Spiranthoideae by Kores et uL.
(1997; ,  Cameron et  a l . ,  1999;  Chase et  a I . ,2001) ,  matK
plastid DNA sequence data (Kores et al., 2000), and
the combined matK and trnL-F plastid DNA sequence
data (Kores et al., 2001 ), arrived at similar
conclusions. Al l  modern studies indicate that
Pterostvlis should be placed in its own monotypic
subtribe, the Pterostyl idinae.

During the late stages of preparation of this paper
a Polish botanist D.L. Szlachetko workins fiom the

study of herbarium specimens stored in various
institutions mainly from throughout Europe, and
the literature (but in particularly that previously
published by the authors, e.g. Clements 1989;
Jones 1994a, 1998), proposed an entirely new
classification of Pteros4rlis (Szlachetko, 2001).
He proposed that the genus be divided into
Pterostylis and two new genera Plumcttichilos to
account for the 'barbata' group species and
Oligochuetochilus for all species with deflexed
lateral sepals and exposed labellum. He further
divided OLigochaetochilu.s into three subgenera:
subgenus Oligochaetochilus based on P. rufa, for
species with "Lip oblong to ovate in general
outline, thick and fleshy, variously adorned on
margins by long or short, fine or coarse setae";
subgenus Gctlhrichilos based on P. cycnocephalct
for species with "Lip completely glabrous,
truncate or shallowly notched at apex with simple
thickened at base"; and subgenus Apicuchilos
based on P. vittata for species with "lip apex
notched, with horn-like appendage at base, ciliate
or papillate on surface". The status of all
described genera within Pterostylidinae will be
examined in our analvses.

NATURAL GROUPS

Twelve apparently "natural" groups, some of
which have previously been given formal
infrageneric status, have been recognised within
Pterostylis and these have been used as a basis for
research into the phylogeny of the genus (Figs
1.1, 1.2). A summation of significant
morphological details of these groups is provided
here to facilitate interpretation of the section of
this paper that deals with cladistics.

l. 'curta' (rosetted) group: Sterile and fertile
plants monomorphic; rosette leaves encircling the
base of the scape; inflorescence 1(-2)-flowered;
galea with a single opening, synsepalum erect;
free points usually exceeding the galea; labellum
entire (unlobed); basal appendage penicillate;
column wings lacking barrier trichomes.

2. 'alata' (cauline) group: All of the above
characters except that the sterile and fertile plants
are dimorphic; sterile plants consist of a rosette of
petiolate leaves and fertile plants consist of a
flowering scape with sheathing or spreading
cauline leaves.

3. 'nana' group: Sterile and f'ertile plants
monomorphic (one species, P. tlilatata, is
dimorphic); rosette leaves encircling the base of
the scape; remarkably uniform, small, "pillar-
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box" type f-lowers with a single high sinus opening;
small, dark green, ligule-like lobule at the upper
conjunction of the synsepalum; labellum entire
(unlobed); basal appendage penicillate; column wings
lacking barrier trichomes.

4. 'parviJ'lora' group: Sterile and flowering plants
dimorphic; rosette leaves either on separate growths
(sterile plants) or on lateral growths attached to the
base of the scape; inflorescence multi-flowered; galea
with a single opening; synsepalum erect; free points
incurved, short, usually not or hardly exceeding the
galea; labellum entire (unlobed); basal appendage
mostly trilobed; column wings lacking barrier
trichomes.

5. P. recurva.' Sterile and fertile plants dimorphic;
inflorescence multi-flowered; flower with a single
apical opening; veins on dorsal sepal ridged;
synsepalum obliquely erect; free points sharply
reflexed in front of the galea; labellum three-lobed;
basal appendage penicillate; column wings with
barrier trichomes.

6. P. daintreana: Steile and f'ertile plants dimorphic;
rosette leaves either on separate growths (sterile
plants) or on lateral growths attached to the base of the
scape; inflorescence multi-flowered; galea with a
single opening; synsepalum obliquely deflexed;
labellum three-lobed; basal appendage absent; column
wings with barrier trichomes.

7. P. sargentii: Sterile and fertile plants dimorphic;
inflorescence multi-flowered; galea with a single
opening; synsepalum deflexed; labellum three-lobed;
basal appendage absent; column wings with banier
trichomes.

8. 'muttca' group: Sterile and f-ertile plants
monomorphic; inflorescence multi-f-lowered; galea
with a single opening; synsepalum deflexed, deeply
pouched; labellum entire (unlobed), membranous;
basal appendage entire, rostrate; column wings with
barrier trichomes and a terminal border of beaded
si l iceous cel ls.

9. 'longifulia' group: Sterile and fertile plants
dimorphic; sterile rosettes perched; inflorescence
mult i- f lowered; galea with a single opening;
synsepalum deflexed, flat to convex, the anterior
surface with bubble-like micropapillae; labellum
three-lobed; basal appendage absent; column wings
with barrier trichomes.

10. 'vittata' group: Sterile and fertile plants
dimorphic; inflorescence multi-flowered; galea with a
single opening; synsepalum deflexed, flat to convex,
with a sunken pit below the labellum, the anterior
surface with bubble-like micropapillae; labellum

three-lobed; basal appendage caudate; column
wings with barrier trichomes.

11. 'rufa' group: Sterile and f'ertile plants
monomorphic; inflorescence multi-flowered;
galea with a single opening; synsepalum
deflexed; labellum entire (unlobed); labellum
margins and base with white, moniliform setae;
basal appendage absent; column wings with
barrier trichomes and a terminal border of beaded
si l iceous cel ls.

12. 'barbata' grotpz Sterile and fertile plants
monomorphic; inflorescence I (-2)-flowered;
galea with two openings; synsepalum deflexed,
with a thickened central pad; labellum entire
(unlobed), filiform, with coarse, wrinkled,
moniliform setae and an apical counterweight;
basal appendage extending as a flattish rostrate
structure: column wings with barrier trichomes.

MORPHOLOGY

Although the general morphology of the genus
has been outlined by previous workers, no
detailed morphological study has been undertaken
previously.

Vegetative Morphology

Root system - Species of Pterostylis are tuberous
geophytes with fleshy subterranean tubers (not
tuberoids). The parent tuber, which produces the
growth for one season, lasts about 10-12 months
before dying. A replacement tuber is produced in
close proximity to the parent tuber, arising early
in the development of the new shoot and
maturing later in the growing season. Extra
tubers, termed daughter tubers, are produced in
those species which form colonies.

In PterostyLis two different types of root
system can be discerned. Simple absorbing roots
are short and very filamentous whereas the tuber-
forming roots are much more robust (Fig. 1.1,
1.2). Two types of tuber-forming roots occur
which relate to whether the taxon forms clonal
colonies or not. In colony-forming species, each
plant produces one to four long stolonoid roots,
each of which grows horizontally through the
substrate and forms a daughter tuber at the end.
Non-colony-forming species form a single
replacement tuber annually on the end of a short
dropper that grows vertically in the substrate
close to the parent tuber (Fig. l . l ,1.2).

Root-tuber shape - Most species of Pterostylis
have globose root tubers, however, taxa allied to
P. biseta. have oblate tubers and taxa allied to P.



spathulcrto have ellipsoid to lacrifbrm tubers. These
are all treated as variations within a sinsle character
state.

Leaves - Leaves in Pterostylis are either attached to a
floral scape (cauline) or a rosette, and although of
basically similar structure they can be of very different
size and shape (Figs 1.1, 1.2).

Rosette leaves are attached either via a distinct
petiole or the lamina grades imperceptibly to the base
(treated here as being sessile). This latter condition is
commonly fbund in species occurring in semi-arid
areas, such as members of the 'rufct' group and
'mutica'group, and the tapered base probably helps to
channel moisture from dew or rainfall to the root
system via the centre of the rosette (Fig. 1.2). Rosette
leaves are either held prostrate close to the ground
surface ('ctlcfiu' , 

'rufu' 
, 

'tnutica' groups), semi-erect
(P. cucullata and its relatives), erect ('borbata' group),
or perched above ground on a short common stalk
('longifolia' group).

The leaves of members of the 'rufa' group and the
'mutica ' group bend downwards soon after collection.
This f'eature is absent in all other groups and it is
suggested that the leaves exert downward force on the
soil surface to assist with gathering dew and rainfall
and probably also to minimise water loss from abaxial
stomata.

Cauline leaves in Pterost-vlis are sessile. Most
commonly cauline leaves are well-developed with a
short sheathing base and large lamina which spreads
away from the scape, but in some species the cauline
leaves are reduced to strongly sheathing, bract-like
structures which are held close to the scape.

Leaf margins are entire, crisped or undulate. In
species from drier habitats'the margins are frequently
ornamented with transparent bead-like siliceous cells.

Venation - Both the rosette and cauline leaves have a
prominent midrib with acrodromus venation and
anastomosing veins without included veinlets.

Rosette placement - All species of Pterostylis
produce rosettes in which the leaves are arranged in a
loose to tight spiral with the smallest leaves in the
centre. The disposition of the rosette on or relative to a
f lowering plant is variable (Figs. l . l ,1.2).

In the 'curta' group the base of the flowering
scape is subtended by a stem-encircling basal rosette
which is fully developed befbre the flower scape
emerges. Sterile plants consist of a similar rosette of
leaves which does not produce an inflorescence. In a
subgroup of the 'cLtrtu' group, as exemplified by P.
c:ucttllctta and P. falcata, the rosette and the scape
develop simultaneously and the leaves form in a spiral
on the basal third of the scape. Sterile plants consist of
a rosette of leaves similar in shape to that on flowering
plants but which does not produce an inflorescence. In
the 'alata' group, steri le and f 'ert i le plants exhibit
complete dimorphism with the rosette developing as a

growth completely separate from the flowering
scape (which has cauline leaves but completely
lacks a rosette).

Dimorphism is also exhibited in the
'pctruiflora' group and P. daintreana, however in
these species the flowering plants also develop
one or more rosettes on lateral growths which
emerge from the base of the scape. A sterile plant
consists of a rosette similar in shape and size to
that which develops from the base of the scape.

Floral Morphology

Inflorescence - Scapes are either consistently
single-flowered (occasional plants can produce
two flowers) or multi-flowered (two or more
flowers). Multi-flowered species can be reduced
to a single flower in dry seasons or in the first
flowering of a seedling.

Floral attitude - The majority of multi-flowered
Ptercs\lis species have outward-facing flowers,
but in the 'pnrviflora' group the flowers f'ace
inwards towards the scape (for significance of the
floral attitude see "Variations in pollination
systems", group 4: ' parviflora' group).

Floral scent - The majority of Pterosh-lis have no
scent noticeable to humans, but flowers of the
'pctt-viflora' group have a distinctive semen-like
scent which is especial ly evident in humid
conditions or changes in barometric pressure such
as immediately prior to a thunderstorm or in
squally weather.

Galea - The flowers of all species of Pterostv*lis
are dominated by a hood-like galea which is
formed by the adherence of the dorsal sepal and
the petals. It encloses the column and plays an
important role in the pollination process.
Unification of the dorsal sepal and petals is
achieved in most species by the margins of the
dorsal sepal fitting into a groove which runs the
length of the petal beside the central ridge. In the
'barbata' group the petals are greatly reduced in
width and the organs adhere firmly together
without the involvement of a groove. In P.
recurva the tips of the petals are hooked and
curve away from the distal part of the dorsal
sepal.

Galea opening - The opening into the galea is of
significance since it influences the mode by
which a pollinating vector enters and exits the
flower (Fig. 1.3). The majority of Pterosnnlis
species have a single opening to the galea through
which the vector both enters and departs, but the
flowers of the 'barbata ' group have two
openings, the vector entering through the lower



opening and egressing through the upper. In P.
recurva the galea opening is apical.

Dorsal sepal - The dorsal sepal is erect or leans
fbrward and in most species is strongly curved
distally. It is either transparent or translucent white
and is adorned with green, reddish or brown stripes
which coalesce towards the apex. The surface is either
smooth, or in some groups, especially those growing
in semi-arid climates, adorned with either bead-like or
acicular si l iceous cel ls. The majori ty of species have
immersed veins and a flat surface to the dorsal sepal
but in P. recurvu the veins are prominently raised or
ridged. The dorsal sepal apex can be suberect (P.

unrttorttt), horizontal (P. banksii), decurveci (P. fblittta)
or even inflexed (P. patens) and the tip acute to
acuminate or with a filifbrm-terete extension of
varying length.

Synsepalum - The lateral sepals tn all Pterosl.v/i^r are
partially conjoined proximally along the inner margin
to form a synsepalum (Fig. 1.4), which has free
sepaline points (see below). This structure is either
erect and held close to the galea (Fig. 1.5), or deflexed
away from it at varying angles (Fig. 1.6). In species
with an erect synsepalum this structure either firmly
embraces the anterior petal margins (e.g. P. foliattt, P,
nanu), or is much looser leaving a prominent lateral
gap (e.g. P. curta, P. petlunc'ulata).ln P. recurva (Fig.

l.6k) the synsepalum is held obliquely erect rather
than being fully erect and in P. porrecto it is projected
fbrwards just above the horizontal.

The synsepalum is particularly important in
species where it is deflexed since it subtends the
label lum and plays a role in pol l ination (see
"Poll ination mechanisms"). Commonly the
synsepalum is deflexed at more than a right angle and
may even recurve (P. Iongfolia), whereas that of P.
tlaintreunu is obliquely decurved at much less than a
right angle. The anterior surface of the synsepalum can
be f'lat, concave or convex, but in species of the
'ntutica' group it is deeply pouched, and in P.
daintrectnu the margins are strongly inrolled. Members
of the 'vittata' group have a sunken pit beneath the
labellum which accommodates this organ when in the
"set position" (see "Pollination mechanisms and the
role of the labellum"). In most species the conjoined
parts are firmly fused, but in members of the 'mutica'

group, the sepals are weakly united and the two sepals
can be readily separated along the midhne.

The synsepalum is mostly unadorned but in the
'vitttttct ' and 'longifolia ' groups, numerous. tiny.
whit ish, bladder-l ike micropapil lae are scattered over
the ventral surface. When magnified these
micropapillae can be seen to be structurally diffbrent
in each group (Plate 12 a-d). In some species such as
P. r'uculluta. pointed siliceor-rs cells adorn the distal
parts of the dorsal surface of the synsepalum and
members of the 'ru.f u' group fieqr.rently have irregular
transparent acicular cells on the r"rpper margins of the

synsepalum. In the 'barbata' group the basal
part of the synsepalum is developed into a
distinctive thickened pad which is dotted with
lenticel-like structures (Fig. 1.aq).

Sepaline free points - The apices of the lateral
sepals, which extend from the distal margins of
the synsepalum, are termed the free points. These
structures range in length and vary greatly in
shape (Fig. f.a). In species which have an erect
synsepalum the shapes range from triangular-
tapered to filiform-terete, with some of the latter
type ending in narrowly clavoid tips. Mostly
these free points are erect and extend well above
the galea or are recurved in varying degrees
behind the galea. In the 'parviflora' group (Figs.
1.4f, 1.50 the fiee points are quite short and
curve forwards flanking distal parts of the petals
or incurve just above the galea. P. recurva is
unique in that its free points reflex sharply away
from the synsepalum and galea at an acute angle
(Fie. 1.6k).

Those species which have a deflexed
synsepalum mostly have short deltate free points
with the tips either flat, cymbiform or involute.
Some species in the 'rufa' group have filiform-
terete tips, including the remarkable P. woollsii in
which these extensions become filamentous and
can be up to 15 cm long. Those of the 'barbata'

group are very distinctive being linear-oblong,
thick and channelled.

Sepaline sinus - The region at which free points
separate from the conjoined parts of the
synsepalum is termed the sinus. When viewed
from the front this sinus can be U- or V- shaped
or nearly flat with a shallow central notch. When
viewed in profile the sinus region can be flat,
mounded, bulging or extended like a platform. In
the 'nona' group the point of conjuncture of the
two sepals (the central part of the sinus) is very
dark green in contrast with the surrounding
tissue; inside this point is a small dark green
lobule which is folded inwards (Fig. 1.4e). The
significance of this lobule is unknown but it is
thought that the contrasted dark green spot acts as
a target fbr the pollinating vector when it enters
the f'lower. ln P. allantoideu two broadly rounded
lobules fold internally in this region (Fig. l.ai).

Petals - The petals of Pterost-,-lis are highly
modifled in various ways (Fig. 1.7). All are
asvmmetrical and range fiom straight to falcate.
Basally they are attached to the ovary by a short,
barely discernible stalk, but in the petals of P.
recurvo the basal stalk is proportionately long
and well developed (Fig. 1.7k). In some members
of the 'longifolia' and 'rufh' groups, the basal
stalk has a fleshy anterior flange which serves to
block otf a gap in the base of the galea when the



label lum is in the closed posit ion (see label lurn
below).

The petals of most Pterostylis have a dorsal ridge
which is flanked by a groove into which slot the
margins of the dorsal sepal to form the galea. This
ridge is either relatively smooth or adorned with
si l iceous cel ls or tr ichomes. In members of the 'rufa'

group the dorsal ridge is adorned to varying degrees
with transparent uniseriate trichomes. Similar
uniseriate trichomes are strongly developed in P.
dnintreana (Fig. 1.71), whereas in P. sargentii the
dorsal ridge has a mass of thick, white, multiseriate
trichomes which combine with the triggered labellum
to trap the pollinating vector inside the galea (Fig.
1.7m).

In some groups the petals are diff-erentiated into
well-developed dorsal and ventral laminae ('curta' and
'ctLutu' groups), in others the dorsal lamina is vestigial
('mutica' group) and in the 'bctrbata' group both
regions are greatly reduced. The ventral lamina in
some species, such as P. grandiflora and P. nuna, is
widely flared and forms a verandah-like structure over
the sinus. The anterior margins of the petals are
usually entire but can be erose, minutely ci l iate or with
bead-l ike si l iceous cel ls. Some groups also have a
deltate dorsal flange towards the base of the petal
which overlaps with the dorsal sepal and assists with
the galea adherence.

The petal apex is commonly acute to acuminate
and projects below the dorsal sepal. P. bicornis is
unique in having a prominent terete extension
projecting fiom the tip of each petal (Plate l2e).In P.
recurva the petal tips are hooked strongly outwards
and flank the apical extension of the dorsal sepal
(F igs.  1 .6k.  l .7k) .

Labellum lamina - In Pterosrrlis the labellum lamina
is either simple and entire (Plate la) or three-lobed
(Plate 1b). Those species with an entire label lum have
either a thin, almost membranous lamina ( 'mutica'
group; Plate le), or a moderately thick lamina
(purviJlora', 'akfio' and 'curtu ' groups) with a
prominent central abaxial fold that appears on the
adaxial surface as a medial rounded ridge (Plate la).
By contrast all other groups have a narrow central
abaxial groove and an inconspicuous corresponding
mound or ridge on the upper surface.

The labellum surface is either smooth or covered
with highly reflective, transparent, siliceous, bead-like
or acicular cells (Plate 1). In the 'rufa' group, the
labellum margins and base are also ornamented with
white moniliform setae arising from a swollen basal
cell (Plates llb,d,e,f). In the 'barbutn' group the
labellum has a 'bottle-brush' affangement of spreading
coarse, yellow, wrinkled setae arising fiom a decurrent
basal cell (Plate lOf). On the proximal part of the
lamina, these yellow set:-le are interspersed with
narrow white setae (Plate 10d). In this same group the
proximal part of the ventral surface of the labellum is
transversely wrinkled, a condit ion unique in the genus.

Labellum apex - The labellum apex of most
species is entire but can also be narrowly notched
( 'mu t i cc t ' , ' l ong i f o l i u '  and ' v i t t a ta '  g roups ) ,
broadly notched or forked (P. concinna and allied
species), swollen (P. bicorni.r, Plate l2f) or with
an unusual knob-like apical counterweight
('barbatct' group) which is structurally distinct
from the rest of the lamina (Plate 10e).

Labellum basal appendage - This is a variable
character that is not homologous between groups
within Pterostylis (Plates 2,3). The role of the
appendage seems, to some extent at least, to
coincide with that of the labellum, its exposure
and the role it plays in the pollination process.
The basal appendage is well developed in those
groups that have an erect synsepalum, ie. 'curta' 

,
'alato 

, 
'parviflora' groups and also P. recurva

(Fig. f.9k). This suggests that the stimulation of
the basal appendage in these species triggers the
labellum. By contrast the basal appendage is
poorly developed or absent in most of the groups
that have a deflexed synsepalum (Fig. 1.9), ie.
'rLtfa' 

, 
'longifulia' and 'vittctla' groups, since the

labellum lamina itself acts as the contact for
triggering.

In groups that have an erect synsepalum,
incf uding P. recLtrva, the basal appendage
projects backwards as a continuous extension
from the base of the labellum lamina. It has a
strongly incurved basal stalk and the apex is
either tripartite ('parviflora' group; [Plates 2d,fl
and P. recurvct) or penicillale ('curta' group;
Plates 2a,b,,c). Of those groups with a deflexed
synsepalum, the 'mutica' group has the most
prominent basal appendage. It is set at right
angles to the labellum lamina and has a dark-
coloured, entire apex with a centrally sited,
protruding beak-like structure (Plates 3a,b). This
dark appendage probably acts as a target fbr
pollination vectors since the labellum lamina is
indistinguishable within the pouched lateral
sepals in which it nestles. In the 'vittata' group a
narrow caudate structure, projecting forward from
the base of the labellum mound. could be
interpreted as a basal appendage, whereas
members of the 'longfoliu' group lack any such
structure (comparison photo Plate 10c). No
comparative basal appendage is present in the
'barbatct' group, although there is a short beak-
like basal extension of the lamina (Plate 3e).

Column - The base of the column is recurved
from the apex of the ovary in all species of
Pterostylis. In most species it then gently
incurves towards the apex but in the 'vittata'

group, sharply so, and in P. recurva it is slightly
recurved fiom this point. An anterior view of the
distal parts of a Pterosry'lis column showing the

t4



anther, pollinia, column wings and stigma in situ rs
presented in Plate 1la.

Column wings - In all species of Pterostt'li.r the distal
margins of the column extend as large. paired, hatchet-
shaped, wing-like structures. These project forwards
from the column apex and curve inwards distally
towards each other with the anterior margins nearly
meeting, the whole arrangement fbrming a tunnel-like
structure. Each wing has a broad central area
supported by a substantial vein and a lower lobe which
is generally partially twisted off line. The wings are
mostly translucent and play a major role in the
poll ination process.

In most groups of Pterost\'/is an apical lobule
occurs on the dorsal or upper margin of the column
wings (Plate 4). This lobule, which is either about as
wide as long (e.g. 'rufu' group) or much longer than
wide (e.g. 'barbata ' group), is absent fiom the
'ntutica' group (Plate 5f). In P. recurva and the
'barbata group, the lobule is adorned with a few tiny
acicular, si l iceous cel ls (? micropapil lae; Plate 8d,f).
In the 'rufa' group and the 'mutica' group the dorsal
margin of the column wing is covered with layers of
bead-like siliceous cells (Plate 5f'8b). These are not
present in any other group.

Barrier trichomes - In the groups of Pterostylis with
a deflexed synsepalum (ie 'longfolia' 

, 
'mutica' 

, 
'rLtJtt'

and'barbala' groups) and also in P. recuna, a cluster
of specialised trichomes occurs on the upper anterior
margins of the column wings (Plates 8'9). We refer to
these structures as "barrier trichomes". Their function
is presumably to prevent anterior egress by the
pollinator from the tunnel formed by the column and
its wings and so ensure that it exits via the apical
opening in the column wings, thus causing i t  to pass

over the viscidium. Barrier trichomes are absent from
all species which have an erect synsepalum with the
exception of P. recurva. The structure of the barrier
trichomes is variable and seems to be unique in each
group - uniseriate, clavate ('muticct' group, Plate 8b);
uniseriate, linear, apically lobed (P. daintreano, Plate
9e); multiseriate, thickened, apically lobed (P.

recnrva, Plate 9c); multiseriate, irregularly thickened
(P. surgentii, 'rufa' group, Plate 9a,b); multiseriate,
clavate ('vittata ' group, Plate 9d); multiseriate,
obclavate ('barbutcr' group, Plate 8c); and,
multiseriate, irregularly lobed ('longifolia ' group,

Plate 9f).

Stigma - ln Pterosrrlis the stigma is situated medially
on the anterior surf-ace of the column in all groups

except members of the 'pun,iJlora' group, where it
occurs towards the base. The stigrna of P. recLtrr)(t
extends the full length of the anterior surface of the
column. The st igmatic lobes are ful ly united in al l
groups except the 'pttrviilorut' group where they are
poorly lused and nearly separate (Plate 7e'f). Stigma
shapes are variable (Fig. l.l3a-r, Plates 6,7) - deltate

(.'parviJlora' group); scutiform ('rffi ' group);
elliptic ('curta ' group); oblong (P. recurv(t,
'longilblia ' group); broadly ovate-elliptic (P.

daintreana) and broadly obtrullate ('vittata'
group). Texture ranges from thick and fleshy
('parvifktra' group) to membranous ('vittaut'
group). ln the 'cltrto' group the lateral margins of
the stigma do not protrude fiom the column
margins, whereas in the 'vittuta' group they
protrude conspicuously past the margins and in P.
recurva, recurve behind the margins.

Rostellum - In Pterosrrlis the rostellum is highly
modified and consists of a viscidium situated just

beneath the anther and well separated from the
stigma. The rostellum is connected to the stigma
by a long narrow medial groove on the anterior
surface of the column, mostly hidden beneath the
column wings (Plates 4d, l la).

Pollinia - Species of Pterostylis have four mealy,
yellow, pollinia, each situated in a valve of the
anther. The shape of a pollinium is variable (Fig.
1.13) - linear in most species but they can be
short and thick (clavate) in the 'mutica' group
and long and slender (filiform) in the'pan,iflora'
group.

Pollen - The pollen grains of Pterostltlls are
arranged in tetrads and linked by viscin threads.
The surface of each grain is sculptured but a
detailed study of this feature was not carried out.

Capsules - The capsules of Pterostylis are mostly
oblong-elliptic to elliptic in shape at maturity
with three longitudinal ridges. Some species, such
as P. snrgentii and P. recurva, are adorned with
transparent beaded siliceous cells. The floral
segments wither quickly after pollination and
remain attached to the apex of the capsule as dry
remnants.

Seeds - The seeds of Pterostylis lack endosperm
and at maturity are roughly ellipsoid in shape
with the outer integument forming a thin papery
tunic around the embryo, extending as a wing-
like structure which aids dispersal by air currents.
The cells of the seed coat have prominent ridged
anticlinal walls. A recent study (Molvray &
Kores 1995), which included P. banksii as the
sole representative of the genus, found that this
species has a goodyeroid type seed.

Embryo type - Pterutsy-lis has an embryological
development pattern of the Spiranthinae type
(Clements 1999). This in i tself  is variable and
several variations can be recognised within the
genus - elongate, protruding suspensor ( 'curta' ,
'ttlata ' groups, Plate l3a); small elliptic
('mutir:n ' group); obovate ('r4t'Lr ' group); rostrate



micropyle ( ' longfol ia"sanguinea' groups); and,
rostrate hypostase ('bttrbctta ' group).

BIOLOGY

Insect pollination
Pterostylis species are mostly entomogamous, and
although records are scanty, these orchids seem to be
exclusively pollinated by tiny microdipterans of the
families Mycetophilidae and Culicidae (Cheeseman
1873,  Darwin 1882,  Sargent  1934,  Hyet t  1960,  Jones
1981, Stoutamire & Bates 1990, Bartareau & Jackes
1994). These insects approach the flower flying into
the wind as i f  fbl lowing a perfume trai l  (Jones l98l),
although in all groups except the 'parviflora' group,
no scent is noticeable to humans. Activity of the
microdipterans dramatically increases following
decreases in barometric pressure, as occurs during
squally weather, with the insects appearing to become
excited with the approach of a squall, almost as if a
f-loral scent was being released (D.L.Jones pers. obs.).
In multi-flowered species the insects frequently crawl
from flower to flower on the raceme, sometimes
running.

Pollination in the group of species that have
deflexed synsepala and a fully exposed labellum,
seems to be exclusively by male microdipterans and
observations suggest that the syndrome of
pseudocopulat ion may be involved. Typical ly when
approaching a flower the male gnats f1y into the wind
as if following a scent trail and aim directly fbr the
labellum, with their genitalia becoming exserted when
in close proximity to that structure (M.A.Clements,
pers. obs.). Further studies are needed to elucidate
these re la t ionsh ips.

Self pollination
Autogamy is also developed to a limited extent in the
genus, usually involving taxa with incoherent, easi ly
fragmented pol l inia, with pieces of pol l inia dropping
directly onto a protruding or basally-sited stigma
(D.L.Jones, pers. obs). This process has been noted in
P. ctlt'euta, P. cardiostigma, P. foliata, P. montunu, P.
tanvpoda, P. tusmanic'rt, P. tristis, P. venosu and some
members of the 'pttrviflora' group such as P. aphylla
and P. ul ipinoscr.

Pollination mechanisms and the role of the
labellum
All species of Pterostyl idineae have an actively moti le
label lum (Cheeseman 1873, Darwin 1882, Northen
1972,  Jones 1981,  1988,  Bernhardt  1995) .  The
label lum lamina is basal ly attached to the apex of a
sensit ive strap which extends either from the base of
the column or from the apex of the column foot (Figs.
1.10, l .1l).  This strap, which is thickened medial ly, is
capable of act ive movement via an inversion system.
In the set posit ion ( ie. ready fbr act ivat ion) the strap is
convex and when the label lum is tr iggered, i t  rapidly

becomes inverted, resulting in the labellum
lamina moving in an arc to close against the
column. A triggered labellum remains in the
closed position fbr 5 to about 30 minutes,
depending on the prevailing temperature, before
returning to the set position. Initially after
resetting, the labellum is not sensitive to touch,
this sensitivity increasing over a period of about
l0 minutes.

Labellum presentation
A major divergence in the pollination mechanism
employed by groups within the Pterostylidinae
occurs with the presentation of the labellum. Two
scenarios are recognisable (Fig. 1.3); the labellum
is either exposed totally as a target for the
pollinating vector or enclosed within the flower
to some extent (wholly or partially). In the group
which has the labellum fully exposed, the
labellum is triggered by the impact of a flying
microdipteran in the act of landing. In the second
group the labellum is triggered by the touch of a
crawling microdipteran, but only after it passes a
point of balance or contacts the basal appendage
of the labellum. In both cases the connecting strap
inverts and actively moves the labellum (with the
insect) from the set position to the closed or
triggered position, thus trapping the insect
between the column. the closed labellum and the
enclosing floral organs.

Vector response
Two options are available to a trapped insect once
the labellum closes: it can either wait in the
flower for the labellum to reset and then leave the
flower or else it can exit immediately via the
tunnel formed at the top of the column by the pair
of translucent column wings. Observations of
insect behaviour are f-ew and difficult to make but
they suggest that the labellum movement and
resulting entrapment disorient and alarm the
insect, which then attempts to quickly leave the
flower. To exit the flower the trapped insect
travels upwards along the column passing over
the stigma and viscidium and through the tunnel
fbrmed by the column wings, emerging from the
flower via the galea opening. This route enables
the possibi l i ty of f i rst ly pol len deposit ion and
then pol len removal, preventing self  pol l ination
within the one flower.

Variation in pollination systems
The basic procedures of the pollination
mechanism described above are employed by all
entogamous species of Pterostylidinae, but some
groups have significant modifications which are
wor thy o l 'comment .

G r o u p s  1 - 3 :  ( ' c u r t a ' r ' a l a t a ' a n d ' n a n a '
groups). The flowers have an erect synsepalum



and a single anterior opening to the galea. Some
species, such as P. curta and P. pedunculata, also have
a gap (termed lateral gap) between the margins of the
synsepalum and the petals (Figs. 1.5a, b). The
labellum, which is unlobed and has a penicillate basal
appendage, is either completely enclosed within the
flower or the distal parts protrude through the sinus
opening. An insect enters the flower by crawling,
either through the main galea opening (sometimes

along the protruding parts of the labellum) or via the
lateral gap. The labellum is not triggered until the
insect is well past the midway point or contacts the
basal appendage. Upon triggering, the labellum travels

about 30o and when closed its distal parts rest against
the column wings forming a narrow tube between it,
the column and the margins of the galea. The gap
between the anterior margins of the column wings is
usually closed by the triggered labellum. It is
noteworthy that in these groups the labellum does not
act as a primary target for the pollinator, in fact many
of these species have the labellum completely hidden
from exterior view.

Group 4: ('parviflora' group and P. btcornis). This
group has a similar mechanism to the previous group
except that the flowers release a strong semen-like
scent, which becomes very obvious in humid weather.
Inflorescences are multi-flowered with the flowers
facing inwards towards the scape and the pollinating
vectors frequently crawl from flower to flower
(D.L.Jones, pers. obs.).  Observations made on P.
bicornis showed that the gnats either flew from plant
to plant or crawled across the ground from one plant to
another. The extra weight of a pollinium, which was
deposited on the dorsal part of the insect's thorax,
seemed to impede flying and pollen-bearing gnats
were all observed to crawl. Activity of the insects
greatly increased as a storm approached (D.L.Jones,
pers. obs.).

Group 5: (P. recurva). The synsepalum and sloping
galea form an apical opening to the flower. In the "set"

position the strongly siliceous labellum, which does
not act as a target, lies against the internal fused part of
the synsepalum and is triggered by contact with an
insect, which presumably crawls inside. The labellum
has two broad lateral lobes, a penicillate basal
appendage and a narrow apical lobe which in the
triggered position fits into the junction of the anterior
margins of the column wings. "Barrier trichomes" on
the upper parts of the anterior margins of the column
wings, prevent unproductive escape from this area.

Group 6: (P. daintreana). This species has obliquely
deflexed lateral sepals and a partially protruding,
strongly three-lobed labellum which does not act as a

target. When triggered the labellum travels about 40".
Its large basal lobes block off the base of the galea and
the tip of the lamina rests against the anterior junction

of the column wings. Anterior egress from the
column wings is prevented by banier trichomes.

Group 7: (P. sargentii). The highly modified
labellum of this species acts as a target. It has
spreading lateral lobes, each with a large erect
basal appendage. When triggered the labellum
travels about l30o to close off the base of the
galea. A dense proliferation of large trichomes on
the dorsal margins of the petals prevents the
pollinating insect from escaping into the back of
the flower. Long, prominently protruding barrier
trichomes on the anterior margins of the column
wings close the gap between the labellum apex
and the column wings.

Group 8z ('mutica' group). The synsepalum is
strongly cupped to form a pouch in which the
labellum lamina rests when in the set position.
The labellum lamina, which is thin-textured, pale-
coloured and inconspicuous, is not insectiform
and the close-in role of insect attraction is
undertaken by a prominent, raised, dark-coloured
basal appendage. The labellum is triggered on
contact with this appendage and travels about
l20o to seal off the base of the galea. When
triggered the labellum appendage tucks into the
base of the column and the tip of the lamina rests
against the basal lobes of the column wings.
Anterior egress between the column wings is
prevented by banier trichomes.

Groups 9, 10, llz ('longtfolia,, 'vittata' and
'rufa'groups). The highly modified labellum is
presented as a target to the vector and is triggered
by the actual momentum of the landing insect.
The visual appearance of the labellum lamina,
which could be interpreted as being insectiform,
is enhanced by densely clustered highly reflective
siliceous cells, and white moniliform setae ('rufa'
group only). When triggered the labellum travels
in an arc of about l50o to close off the base of the
galea, its apex ending in close proximity to the
apices of the basal lobes of the column wings.
Triggering of the labellum occurs very rapidly
and the insect is deposited against the base of the
column in an apparently disoriented manner
(D.L.Jones, pers. obs.). Anterior egress between
the column wings is prevented by barrier
trichomes.

Group 12: ('barbata' group). This group
exhibits divergent modifications to the basic
pollination system. The galea has two openings
and the labellum protrudes from the lower galea
opening like a fishing rod and remains nearly
fully exposed in the triggered position. The
labellum is not triggered until the vector passes
over the basal beak-like swelling of the labellum,
which is held just inside the galea. When



triggered the labellum moves about 45" to block off
the basal opening thus trapping the insect inside the
f-lower. The insect however, is not trapped in a tunnel
between the labellum and column as it is in all other
groups of the Pterostylidineae. Egress from the flower
via any route, other than the column wing tunnel
which leads to the upper galea opening, is prevented
by the combination of a narrow galea and
extraordinari ly long basal lobes on the column wings
which project obliquely fbrwards and contact the fiont
of the galea just below the upper galea opening.
Further guidance to the insect is provided by very long
filiform apical lobes on the column wings which are so
arranged as to ensure the pollinating insect reaches the
upper galea opening afier emerging fiom the column-
wing tunnel. Anterior egress from the column wings is
prevented by barrier trichomes.

Post-pollination development
Pedicel elongation - Limited elongation of the pedicel
fbllowing pollination occLrrs in the 'purviJlortt' group
and 'mutictr' group but is absent in others.

Peduncle elongation - Elongation of the peduncle
fol lowing pol l ination occurs only in P. ul iginosa
('purvif lnru 'group) and in P. hunti l i .s ( 'c 'urta'group).

Seed development and seed dispersal
ln Pterosty'1is, seeds are released from a dehiscent
capsule three to six weeks afier pollination. The
capsule opens by slits and the seed is dispersed over
several days by the wind, although the majority of
seeds are deposited in close proximity to the parent
plant (D.L.Jones, pers. obs.).

Pterostylis uliginosu, a member of the 'purviJlora'

group, is unique within ' the group with i ts scape
thickening and elongating prior to seed release,
although Pterostyli,s huntilis from New Zealand may
have a similar adaptation. Elongation of the scape
prior to seed dehiscence allows wider dispersal of the
seeds.

Mycorrhiza
The mycorrhizal endophytes present in the
underground organs of various species of Pterostylis
have been identi f ied (Warcup 1971, 1913, 1981 a,b,
1990,  Clements  & El lyard 1979,  Clements  1980,  1981,
1982a,b, 1983, 1988), and germination studies using
some of these fungi have provided a substantive data
set for understanding the processes involved during
this critical lif-e cycle stage which occurs throughout
the Orchidaceae (Clements 1982a, 1988, Rasmussen
1995). Isolated fungi found to be symbiotic with
various species of Pterost,* l is al l  belong to the
Ceratobasidiaceae: Tul lasnel lales (Warcup l98l);
most have been identified as Cerutobasidiunt
contigerum (Bourd.) Rogers. Typically these fungi are
fbund in cortical cells of the stem collar situated at or
near ground level in al l  species, but fungi may also be
present, to a lesser extent, in absorbing roots.

Mycorrhizal fungi function in this situation as
an absorbing organ with a network of hyphae
radiating out into the substrate sunounding the
collar or roots. In this situation the fungi act as an
extended root system fbr the orchid. They may
also serve to protect the plant tissue from
infection by other fungi.

Germination
Depending on the time of dispersal, seeds can lie
dormant over the summer dry period or germinate
soon after landing in a suitable moist
microhabitat, becoming infected by an
appropriate mycorrhizal fungus (Clements 1982a,
Batty et al. 2000). In the wild all orchids,
including Pterosh-lis, are dependent on infection
by an appropriate mycorrhizal fungus to stimulate
germination of the embryo and facilitate the
establishment of the seedling. Prero.rr-v/i^r seeds
do not carry the fungus, rather they are inf-ected
upon becoming embedded in a substrate where
the appropriate mycorrhizal fungus exists. These
fungi form an ectotrophic mycorrhizal association
invading the hypostasis at the micropylar end of
the embryo and fbrm pelotons (coiled balls of
fungal hyphae) in these cells. Parts of these
pelotons are digested by the orchid thus enabling
the transferral of nutrients from the fungus to the
orchid. The fungus is thus the primary source of
nutrients fbr the developing protocorm until
establishment and development of a root tuber.

Protocorms
Studies by Clements (1995; 1999; unpublished)
on seedlings germinated in vitro have shown that
two types of protocorm are present rn Pterostylis.
The majority of species have a simple obovoid
protocorm-seedling type on which the growth
arises centrally fiom the upper surf'ace (Plate
l3e). In protocorms of the 'ruJa' and 'barbutu'

groups and P. recLtrva, a positively geotrophic
growth extends downwards befbre curving
upwards and producing a shoot at the apex. This
is known as the obovoid-deorsum protocorm-
seedling type (Plate 13e, f).

Annual growth
Dormant root tubers contain little or none of the
appropriate mycorrhizal fungus and the collar and
roots of each plant must be reinfected each year
during the early stages of growth. Inf-ection is
facilitated through the rhizoids that develop on
the epidermis of the underground shoots or roots,
but particularly around the stern collar.

Vegetative reproduction
All species of Pterostylis reproduce from seed
and some groups within the genus also reproduce
locally by vegetative methods. In those species
with an erect synsepalum, some groups produce



supplementary daughter tubers on the end of long
stolonoid roots. Reproduction rates can be impressive
with robust plants of some species producing up to
five daughter tubers each season. By this means these
species grow in clonal colonies which can be dense
and extensive and expand in area and density annually.

Pterostylis recurva, members of the 'pctrviflora'

group and those species with a deflexed synsepalum
do not produce stolonoid roots or daughter tubers.
Occasionally one of these species can produce extra
daughter tubers on droppers close to the parent tuber
and as a result form localised clonal tufts consisting of
few to several crowded individuals. This mode of
vegetative reproduction is limited, only occurring on
relatively large or robust plants in congenial seasons
and does not contribute significantly to spatial
expansion.

SUMMARY

Pterostylis, &S commonly interpreted, is a
heterogeneous assemblage that exhibits considerable
morphological and biological variation. Within the
genus a number of readily recognisable natural groups

can be discerned as well as some very distinctive taxa
which appear to be well isolated from the main group

of species. The significance of this variation will be
explored in Part 2 of this paper via a cladistic analysis
of the morphology, a molecular study (the details of
which is to be published elsewhere), and a combined
analysis.

PART 2z MORPHOLOGICAL AND

MOLECULAR ANALYSES1

The subtribe Pterostylidinae, as currently interpreted,
consists of the solitary genus Pterostylis (Dressler

1993). Pterostylis is defined (Schlechter,1926; Jones,
in press) by the possession of :-

l) Dorsal sepal and petals forming an oblong
galea, connate at the base with the lateral
sepals;

2) Labellum actively motile on an irritable claw,
with a retrorse basal appendage although this
is absent in many taxa;

3) Column slender, two-winged at apex,
incurved at foot; stigma decurrent; column
wings apical, retrorse; and

4) Rostellum extended between the wings.

' 
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5) Lateral sepals connate to form a
synsepalum.

Despite the overall unification of the genus
provided by these characters, Pterostylis is highly
variable and several natural groups can be readily
discerned (see Part 1). The existence of these
natural groups, which are separated by prominent
characters and character states, gave rise to the
question of monophyly and the phylogeny within
the genus. These features were studied, initially
using morphological characters, and later
supplemented with molecular studies.

MATERIALS AND MBTHODS

Morphological, Biological and Molecular Data
Data for these analyses were compiled primarily
from our own field observations and detailed
morphological, developmental, and biological
research of living plants and from published
sources. We also studied available herbarium
specimens from the following herbaria: AD, AK,
AMES, B, BM, BRI, CANB, CHR, E, FI, G, HO,
K, L, LAE, MEL, MOU, NOU, NSW, PERTH,
w,z .

Morphological analysis

Morphological data obtained from representative

taxa of all the major taxonomic lines within the

Pterostylidinae, were used for a cladistic analysis.

Characters and character states used in these

analyses are given in Table 1.2. Many

morphological characters and character states are

self explanatory but others are discussed in detail

in part 1 of this paper.

Table 1.2. Morphological character l ist used in

cladistic analyses of the Pterostylidinae where all

multistate characters were coded as non-additive

characters.

1. Dimorphic growth habit'. absent (0); present ( 1).
2. Leaves dimorphic in flowering plant: absent (0);

present ( l ) .
3. Reproduction vegetative: absent (0); present (l).

4. Rosette in Jlowering plant'. absent (0); present (1).

5. Rosette rype:basal (0);lateral (1).

6. Rosette leaf attachment 1tpe: petiolate (0);

sessile/subsessile ( I ).
7. Rosette leaves exerting pressure on ground su(ace:

absent (0); present (l)

8. Rosette leaf attitude: obliquely erect (0); spreading
horizontally (l)

9. Flower number: solitary (0); multiple (1)

10. Flower attitude'. facing inwards (0); facing
outwards ( 1)

I l. Flowers with senten.rcenf: absent (0); present (l)

12.  Galea opening:  one (0) ; two (1)
13. Attitude rf lctterol sepuls'. erect (0);deflexed (l)

14. Erect laterul sepals *-ith prominent lateral gap:
absent (0) ;  present (1)



15. Loterol ,\epul union'. scarcely joined (0); firmly joined
( l ) ;  f ree (2)

16. Loterul ,sepol.s with thicketted pud'. absent (0); present ( l)
17. Venotion ort laterol sepals:1iee (0); anastomosing (l)
18. Papillue on inlerirtr surjhce of luterol sepuls: absent (0),

present ( I )
19. Deflexed luteral sepul - with sunken centrul pit '. absent

( 0 ) ; p r e s e n t ( l )
20. Free poirtt of' luterttl sepul.s: short f-lat (0); short involute

( l ) ;  long involute (2) ;  long f lat  (3) ;  long,  th ick and
channel led (4)

2I . Free poirtts o.l'erect loteral sepuls: parallel and high
above galea (0); incurved and as long as galea ( I );
recurved (2)

22. Sepuls rit lged: absent (0); present (1)
23. Dorsetl sepal ape.r.fililornt: absent (0); present ( l)
21. Drtrsal sepul venation: free (0); anastomosing ( I )
25. Bosul.flonge on petctl '. absent (0); present (1)
26. Trichomes on petol rit lge'. absent (0); smooth (1);

moniliform (2)
27. Anterior margin.s o.f petals: entire (0);erose flat (I);

erose spreading (2) ;  minutely c i l ia te (3) l  beaded cel ls  (4)
28. Petal t,encttion: fiee (0); anastomosing ( l)
29. Petal ape-r'. entire (0): extended and thickened (l);

hooked (2)

-10. Lubellum luminu yt,ith ucicular cells: absent (0); present
( t )

-l L Lubellnn lohing'. absent (0); three-lobed ( l)
32. Ltrbellunr with inllaretl loterul lobes: absent (0), present

( l )
3,1. Lubellum ope.y emerg,ent through srrl.r: absent (0);

present ( I )
31. Labellunt with tronsverse busul wrinklc.r: absent (0):

present ( l )
-15. Labellum w'ith centrul aba.riul.fold: absent (0): present

( l )
-16. Lubellum vvith ultiutl (oLtnter w'eight: absent (0); present

( l )
-17. Lubellum ope-y ,swollen antl knob-like: absent (0); present

i l )
, lB. Lttbellum entire, upe.r rutlchezl: absent (0); present ( l)
39. Lubellum lobed, upex notc'herl: absent (0); present (l)
10. Lubellum setae: absent (0); of one type ( l); of two types

( 2 )
1l . Lubellum .tetoe surJuce'. irregularly swollen (0);

t ransversely wr inkled (  l )
42.  Lubel lum setoe coktur ' .  yel low (0) ;  whi te ( l )
43. ktbellum setde busul celltrTre: elongate (0); rounded ( I )
11. Labellum lamirtu busol crppenrlrrge : absent (0);

penic i l la te (  I  ) ;  rostrate (2)
15.  Lubel lurn lobed, buse. f les l r t  ent i re (0) l  caudiculate ( l )
46. Ltrbellum appentluge ucting os turget: absent (0); present

( l )
17.  Label lum lurninu th i< 'kr te.s.s:  membranous (0) l th in ( l ) :

th ick and f leshy (2)
18. Lubellum luninu e.rposed u,t e torg,et: absent (0);

part ia l ly  (  I  ) ;  whol ly  (2)
19. Lubellunt blocks o.ff 'entrunce to galea'. absent (0);

prescnt ( l )
50. Petul.t with burrier trichomes'. absent (0); present ( I )
5 I . Angle of' lobellurn tnrvcl'. 20" (0); 4-5 " ( l); >90 " 12)
52. Alticul lobule rl coltunn l, ' i lg.r: absent (0), as wide as

long (  l ) ;  much longer than wide (2)
5-J. ColLtnrtt po,\ture: gently recurved (0): sharply bent

inwards (  I  ) ;  s l ight ly  recurved (2) :  s t ra ight  (3)
51. Burrier trichrnres'. absent (0): monilifbrm ( I ); bifurcate

( 2 \

55. Sil ic:eous t'ells on Ltpper column wings: absent (0);
present ( I )

56. Srigma lobes: nearly fiee (0); fully united (l)
57. Stigma substatrce: thick and f-leshy (0);thin and

membranous (  l )
58. Stigma cLtrvature: incurved (0); flat ( l); outcurved

(2)
59. Stigma margins: level with column (0); protruding

( l ) ;  recurved (2)
60. Stigmu dimensiotts: longer than wide (0); as wide

as long (  l )
6 L Polliniu length: width ratio: <2: I (0); 4: I to 6: l ( I );

> 1 0 : l ( 2 )
62. Pedicel elongctting in fruit: absent (0); present ( 1)
63. Petal obliquell 'falcute and us\mmetrical: absent

(0) ;  present ( l )
64. Coltunrt w'ith terminctl wings forming a tunnel:

absent (0); present ( I )
65. Labellum actively mobile: absent (0); present ( l)
66. Dorsal sepctl und petttls forming a gnlea'. absent

( 0 ) ; p r e s e n t ( l )
67. Root-tuberu: clustered, thin-fleshy (0); solitary

globose ( l); fasciculate, elongate or palmate (2).
68. Pollinia uttcrched to viscidium: absent (0); present

( 1 )
69. Embrt'o developmentul pottern: spiranthoid:

Achlydosinae (0); spiranthoid: Spiranthinae ( l).
70. Spiremthoid embryo /.t7rtu: small, suborbicular,

inc luded (0) ;  large el l ip t ic  ( l ) ;  smal l  e l l ip t ic  (2) ;
huge protruding (3); elongate (4); obovate (5);
elongate, protruding suspensor (6); rostrate
hypostase (7); rostrate micropyle (8)

71. Protocorm-seedling, rv^pe: (0) obovoid;(l) obovoid-
deorsum.

Choice of Taxa

Forty five species representative of all major
natural groups within Pterostylis, plus Achlydosa
glanclu loscr (Schl t r . )  M.A.Clem. & D.L.Jones
(Achlydosinae: Cranichideae), Spiranthe,s

austrolis (R.Br.) Lindl. (Spiranthinae:

Cranichideae) and Chloraea viresc'ens Lindl.
(Chloraeninae: Cranichideae) as outgroups, were

used in this study. Collections were made during

field trips throughout Australia, New Zealand,
Papua New Guinea and New Caledonia, or as in

the case of Chloraed, from cultivated material of
known provenance. The choice of outgroups was

based on morphological and reproductive biology

studies (Clements 1995, 1996), assessment of the
l i terature (Schlechter  1926, Dressler  1981, 1993)

and from independent molecular studies on the
Diur ideae (Clements et  a\ . ,2002).

There is considerable variation in vegetative

and floral morphology between members of the
tribe Cranichideae (outgroups) and within
Pterostt' l is itself. Numerous characters and
character states relating to Pterost,tl is have been

detailed in Part I of this paper. Variations of
characters and character states present in the
outgroup taxa to that of Pterostvlis are detailed

here.
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Tuber shape - ln Achlltdosc the perennating organ is a
cluster of thin but fleshy roots (Jones & Clements
2002); Chloraea has fasciculate fleshy roots (Correa

1969), whereas in Spiranthes they can be fasciculate,
elongate or palmate (Garay 1982, Jones 1988).

Rosette placement - In both Chloraea and Spiranthes
the leaves form a rosette and are synanthous or
proteranthous (Garay 1982), the replacement rosette
emerging adjacent to the old rosette.

Floral attitude - All three outgroup species and the
majority of multi-flowered Pterostylis species have
outward-facing flowers, but in the 'parviflora' group

the flowers face inwards towards the scape.

Floral scent - Chloraea virescens has a sweet scent
and the other outgroups are unscented.

Embryo type - This is variable - huge protruding
(Chlnraec); large elliptic (Spiranthes); small
suborbicular, included (Me gastylis glandulosct).

Molecular and combined morphology-molecular
analyses
Phylogenetic analyses using firstly molecular
sequence data based on the internal transcribed
spacers, ITS I and ITS2, non-coding regions flanked
by the l8S and 265 nrDNA coding regions and
"containing" the highly conserved 5.85 coding region,
and secondly a combined morphology-molecular data
matrix, were carried out for comparison and further
resolution of taxa. Fresh leaf samples from plants of
known provenance were used where possible or rarely
material was sampled from herbarium specimens or
from floral dissection cards (Appendix l). All
collections were vouchered, the majority being
deposited at the Australian National Herbarium
(CANB) or at the Landcare Research Herbarium,
Lincoln (CHR). The methods used for DNA extraction
and sequencing are outlined in Clements et al. (2002).

All sequences were initially aligned with Clustal W
(Thompson er a/. 1994) in BioEdit and adjusted by
eye. Gaps were coded as missing values and
unambiguous indels of four or more base pairs were

coded for all sequences, totalling an addition of 1l

characters for the ITS matrix.
Parsimony analyses were conducted using PAUP*

version 4.0b4a (Swofford 1998). All characters were
unordered and weighted equally in the morphological
and combined morphological and molecular analyses
of all 854 characters. [n the morphological data set
unknowns or uncertainties were coded as
questionmarks and treated as missing in the analyses,
and inapplicable characters coded with hyphens (-).

The most parsimonious trees were generated using a
heuristic search algorithm with TBR branch swapping
and the "MulTrees" option generating a consensus
tree. Starting trees were constructed using 100
replicates of random addition sequence. Successive

weighting (Farris 1969) was applied through
recalculation of the rescaled consistency indices
and re-analysis for the most parsimonious trees
using heuristic search algorithm with TBR branch
swapping (as described above) until a stable
position was attained. To determine the relative
support for the resultant clades, bootstrap
analyses (Felsenstein 1985) were conducted for
both unweighted and weighted trees, using 1,000
bootstrap replicates with TBR branch swapping
and all minimal length trees saved.

RESULTS

Morphological Analysis
Cladistic analysis of 45 coded taxa, using 72

morphological characters and character states, all
unordered and of equal weight (Table 1.3), 68 of
which are potentially parsimony-informative,
produced 321 most-parsimonious trees with Fitch
length of 180 steps; consistency index (CI) =

0.5556; a CI excluding uninformative characters
= 0.5429; retention index (RI) = 0.8587; and,
rescaled consistency index (RC) = 0.4110.
Successive weighting of these trees resulted in
eight most-parsimonious trees of weighted Fitch
length 81.84189 with Cl = 0.1154; CI excluding
uninformative characters = 0.7618; RI = 0.9340',
and, RC = 0.1242. One randomly selected
successively weighted tree is presented (Tree

I  .  I  ) .
These results show that Pterostylis, as

currently circumscribed, is monophyletic and
well isolated from the outgroup taxa, Achlydosa
glandulosa, Spiranthes australls and Chloraea
virescens. Six of the twelve study groups form
isolated and well-supported monophyletic clades
within Pterostl'nlis. Pterostylis daintreana, P.
recutna and P. sargentii remain well isolated,
while Ihe 'curta ' group is paraphyletic with the
'nana' and'alata' groups embedded therein.

Sister to the remainder of the ingroup is the
'barbata' group, Clade A, which by previous
authors has been treated as a distinct section
within Pterostylis. The position of the 'barbata'

group is well supported with high bootstrap value
(l00Vo) and by the possession of 14 character
states, including seven autapomolphs, vi;. galea
opening two (#12); lateral sepals with a thickened
central pad (# 16); anterior margins of petals
vestigial (#21); labellum with transverse basal
wrinkles (# 34); labellum with apical counter
weight (# 36); labellum with coarse yellow setae
(# 40); and labellum seta with a corrugated
surface (# 4l). Species in the 'barbata' group
form a well-supported clade isolated from the
remainder of Pterostylis by five synapomorphies.
The remaining representatives of Pterostltlis form
a dichotomy divided into two major clades, B and
C .
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Clade B comprises those taxa with a deflexed
synsepalum and an exposed label lum, viz. the
'longffblin', 't ' ittatct', 'ntutica' and 'rufo' groups as
well as P. daintreunu rnd P. sarpentii. Within this
clade P. .sargentii, P. tlaintreana and the 'longifolia'

and 'viftilct ' groups which have cauline leaves and a
multi-flowered inf-lorescence cluster together and are
isofated from the 'rnutic:a' and 'ruJa' groups which
have a multi-flowered inflorescence and leaves
arranged in a basal rosette. All terminal groups within
clade B have high bootstrap values (86-100Vo) and are
well supported with three to ten synapomorphies.
Species representative of these groups are non colony-
forming and reproduce exclusively from seed.

Clade C comprises those taxa with an erect
synsepalum and enclosed or part ial ly enclosed
labellum, viz,. P. recLtrvu, 'purviflora', 'nono', 'alata'

and 'curta' groups. Components of clade C fbrm a
fadderised arrangement with P. recurva and the
'pantiflora' groups being well isolated fiorn a weakly
supported and poorly resolved assemblage of species
from the 'nono' 

, 
'alata ' and 'curto ' groups.

Reproduction in clade C is a mixture with P. recurva
and members of the 'parvifloru' groups reproducing
solely from seed, whereas the remainder reproduce
vegetatively to form clonal colonies as well as by seed.
The 'nuna', 'alata' and 'c'urtu ' groups cluster together

Table 1.3. Data matrix of characters used in these analyses.

into a single clade but the arrangement of taxa
rv i t h i n  t ha t  c l ade  rende rs  t he ' cu r to ' g roup
paraphyletic. The character state and bootstrap
support for this grouping is also weak (>507c).
Topological arrangement of these groups
correlates to varying degrees with some earlier
attempts at the classification of Ptero.srr,'/i.s (Don
1830,  Bentham 1873,  Pf i tzer  1887,  Rupp 1933)
that were purely based on morphology. Species
listed in sections Foliosae and Nudicaules of Don
( 1830) occur in clade C, while those listed fbr
section Squamatae are fbund in clade B.
Bentham's concept of section Antennaect
containing the series Grandifloroe and
Porvifloroe, with the exception of P. daintreanu,
comelates with species in clade C. Series
Grctncliflorcte is however paraphyletic with the
inclusion of P. recutna in the present tree.
Bentham's section Catochilus, which included P.
barbata, P. turfosa, P. mutica, P. rqfa, P.
longifolia and P. vittatu, correlates to those taxa
in clade B, with the exception of the first two.
The isolation of rhe 'barbctld' group from the
remaining taxa in clade B renders Bentham's
section Catochilus paraphyletic. There is also a
broad level of congruence between the results
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generated in this study and the system proposed by
Rupp (1933). Rrpp's section Lumintttae correlates to
the combined clades B and C, while section FiliJrtrnte
is equivalent to the 'barbuta' group in our studies
(Clade A). However, both subsections of section
Luminatae are a mixtttre of groups fiom both clades B
and C. By contrast, there is virtually no correlation
with the results generated here to that proposed earlier
either by Lindley ( 1840) or Reichenbach ( l87l ).

At a narrower level these analyses show various
degrees of sr-rpport for the integrity of each of the
twelve groups identified by morphological characters
in the first part of this paper. All groups in clades A
and B maintain their integrity but in clade C the
't'urta' (rosetted) group is shown to be paraphyletic
with both the 'ult t tu'  and 'nano' groups embedded
within i t .  Species which have a notched label lum apex
(character 38(l)),  vi : . .  P. concinna, P. col l ina, P.
tauruti and P. ophioglossa, fbrm one clade and align
with the 'alatu' and ' nunu' groups rather than with
the clade containing P. curta - this assemblage of
species hereafter ref-erred to as the 'ophioglossri

group. Similarly, P. alluntoitlea, whtch we interpreted
as belonging to the 'cLtrta ' group, is embedded
between species representing the 'ulata' and 'nana'

groups. The remaining species in the 'curta' group,
viz,. P. pedunculuta, P. baptistii, P. curtct, P..fblittta, P.
cucullata, P. graminea, P. banksii and P. austrulis,
cluster together in a partially ladderised,
monophyletic, but poorly supported clade based on
possession of a solitary homopleisious character.
Within this assemblage, three New Zealand species, P.
graminea, P. banksii and P. australis, form a
polytomy wrthllVo bootstrap support. The position of
this group of species is supported by absence of a
rosette in flowering plants (a reversal of character 4),
and free points of lateral sepals being flat, not linear-
terete (character 20(3)). Species representative of the
'alatct' group form a polytomy in a monophyletic
clade, with poor (55Vo) bootstrap support, deeply
embedded within a clade containing representatives of
b o t h  t h e ' c u r t a ' a n d ' n u n o ' g r o u p s .  C h a r a c t e r s
support ing the'ulata' clade include, dimorphic growth
habit (character 1(l); f-lowering plant dimorphic
(character 2(0)); and rosette absent in flowering plant
(character 4 (0)), all of which are either reversals or
paral lel isms. By comparison, representatives of the
'nana' group form a ladderised assemblage for which
there is only very weak support. The position of P.
diltilcrto within Ihe 'nana' groups is supported by the
dimorphic growth habit (character l(0)), rendering that
character paraphyletic as it has also been important in
defining members of the 'aluta' group. This character
is absent in P. clavigeru, P. p.,-ramidalis, P.
pedoglossu and P. ttllcutoicleo which have flowering
plants with a basal rosette and monomorphic growth
habit.  The str ikingly dissimilar 'prtn, i f l r tr t t '  group,
which has a mult i- f- lowered inf lorescence, is a

monophyletic, strongly supported grourp (1007o

bootstrap support), sister to the 'c:ttrttt'. 'uktto'

and 'nuno' groups. This group of species are
isolated by I I synapomorphies including three
that are unique to the group, ui;. flowers with a
semen-l ike scent (character 1l);  tr iangular free
points of the lateral sepals (character 2l);  and
dilated st igma lobes (character 56). Their posit ion
a l l ied to  the 'c l r r tu ' , 'u lc t tc t '  and 'nuna 'groups is
supported by seven synapomorphies, most
notably label lum enclosed within the galea
(character 10), and lateral sepals erect (character

l3). Adjacent to the P. purvifloftT group is the P.
recLtrva clade containing a solitary species that is
isolated from the remaining groups in clade C by
a combined total of 20 synapomorphies,
including three autapomorphies. Significant
characters are the recurved free points of the
lateral sepals (character 21(2)) and uncinate petal
apex (character 29(2)). Pterost.ylis recurva is
included within clade B by three
synapomorphies, viz. labellum with a central
abaxial ridge (character 35); penicillate basal
labellum appendage (character 42); and, position
of the labellum blocking off the entrance to the
galea (character  49) .

Clade B comprises six groups in a step-wise
alrangement. The 'mutica', 'rLtfa', 'vittato' and
'longfoliu' groups have high levels of support,
the other two groups each being represented by a
single species (P. daintreana and P. sargentii).
Within this clade P. daintreana is isolated by the
possession of six character states, including basal
rosettes arising on lateral growths (character 5);
labellum exposed as a target (character 48);
stigma concave (character 58 (2)); and, stigma as
wide as long (character 60). Isolation of P.
daintreana from the 'parviflora' group renders
Bentham's section Antennaea series Pctrviflorae
paraphylet ic (Bentham 1873). Likewise Rupp's
section Laminatae subsection B, Division III is
paraphyletic with this species included.
Conversely, there is strong support (100% each)
f or the monophyly of both the 'mutica' and 'rufa'

groups within this part of clade B, but no support
for their combined alignment, despite the
similarity in general appearance of species in
these two groups. P. sargentii sits isolated fiom,
but sister to, the ' longiful ia'  and'vit tct la'  groups,
supported by the possession of seven
synapomorphies. There is poor bootstrap support
fbr the combined alignment of these three groups
contrary to the strong support fbr the 'longifoLiu'

and'vit tata '  groups in isolat ion.
Clade A identifies 14 morphological

characters and shows there is strong (100oh)
bootstrap support for the recognition of the
'burbutu' group as a monophyletic taxon.



Molecular Analysis
Phylogenetic analyses of the Pterostylidinae were

also undertaken using molecular sequence data with
the same set of species representatives as for the
morphological study and the outgroup. Whilst this
only represents a subsample of taxa within the
Pterostylidinae it does provide sufficient data to
construct a phylogenetic overview of the group.
Detailed studies, including use of another parl of the
genome, are also being undertaken to more fully
enunciate relationships of taxa within the
Pterostylidinae and these will be published elsewhere
at a later date. The alignment of 753 nucleotide sites,
including l7 scored indels, contained 195 potentially
infbrmative sites. These analyses produced 126
equally parsimonious trees; tree length = 588;
consistency index (CI) = 0.6888; consistency index
excluding uninformative characters = 0.6013;
retention index (RI) = 0.8375; and rescaled
consistency index (RC) = 0.5768. Successive
weighting (SW) produced 24 equally parsimonious
trees; tree length = 339.22310; consistency index (CI)
= 0.8618; consistency index excluding uninformative
characters = 0.1710; retention index (RI) = 0.9211;
and rescaled consistency index (RC) = 0.7938. One
randomly selected SW tree is presented, showing
nucleotide substitution values along the branches (Tree
1.2). The results show, as curently interpreted, the
Pterostylidinae is monophyletic on a well-supported
clade sister to the subtribes Achlydosinae (represented
by AchLydosa glandulosa'), Chloraeinae (represented
by Chloraea virescens) and Spiranthinae (represented
by Spiranthes australis). The position of the
Pterostylidinae adjacent to these taxa is congruent with
the results obtained in the overall assessment of the
Diurideae and Cranichideae in the subfamily
Orchidoideae (Clemenrs et cLl., 2002).

Within the Pterostylidinae there is a basic
d ichotomy a l ign ing 'mut ica ' , ' ru fa ' ,  P.  rec l4rva,
'barbata',' longifulia', P. daintreana, P. sargentii, and
the 'vittata' groups into one major clade, and the
'curta' ,  P. bicornis, 'parvif lora',  P. al lantoidea,
'nana', P. pedoglossa, 'alattt' and 'ophioglosso'

groups into a second major clade. The integrity of the
informal morphological groups has been maintained in
all cases within the first major clade. This major clade
also includes P. recururz which, in the morphological
analyses, aligned with the 'parviflora', 'cLtrta' and
'nana'groups. The posit ion of the 'bttrbata'group has
also changed fiom being isolated in the morphological
analyses to becoming deeply embedded within the first
major  c lade.  A l ignments  between the ' ru fa 'and
'rnutictt ' groups, with their similar habit and
morphology, have changed so that they are now sister
to one another on an isolated branch within this major
clade. Conversely however, two other groups with
similar habit and morphology, the 'vittata' and
'longifoliu' groups, no longer occupy sister positions
to one another, now being separated by P. daintreana
and P. sorgentii. Support for the monophyly of five of

these taxa is also very high. In the second major
clade the integrity of the several groups including
the' c urta' , '  parvif lorct '  and' ophio g lo s s a' groups
has been maintained. Pterostylis pedoglossa is
however isolated from the 'nana' group,
rendering that grouping paraphyletic. Although
still intact, the 'ophioglossct' group is embedded
within a paraphyletic 'alata' group. The position
of P. allantoidea as sister to the 'nana' group
(minus P. pedoglossa), and that of P. bicornis
with the 'parviflora' group remain the same.
However, the position of the 'parviflora' group is
now intermediate between the' curta' and' alata' -
'nana' alignment, rendering the traditional
interpretation of the colony-forming Pterostylis
species paraphyletic. Bootstrap support for
branches within this major clade are very high;
85Vo for the 'parviflora' group; 99Va for the
reduced 'nana' group, and 937o for the 'cLtrta'

groups, although support is weak for the overall
monophyly of the major clade.



Combined Analysis
A combined morphological-molecular or total
evidence analysis of the same 45 species,
representative of every taxonomic group plus three
outgroup species. within the alignment of 825
nucleotide and morphological sites of which 263 are
parsimony informative characters, produced 324
equally parsimonious trees with a tree length of 788;
consistency index (CI) = 0.6409; consistency index
excluding uninformative characters = 0.5673; and
retention index (RI) = 0.8321 and rescaled consistency
index (RC) = 0.5331. Successive weighting was
applied and produced eight equally parsimonious trees
with tree length of 425.40774; consistency index (CI)
= 0.8348; consistency index excluding uninformative
characters = 0.7588; retention index (RI) = 0.9157 and
rescaled consistency index (RC) = 0.1644. Overall
topologies of all eight combined trees maintained the
integrity of the major clades shown in the molecular
tree (Tree 1.2), and most of the component groupings.
They differed only in respect to: (a) the segregation of
the 'alatu' group into a monophyletic clade separate
from the 'ophioglossrz' group, where previously the
latter had been embedded within the'alcrta'  group; (b)
the repositioning of P. daintreana from an
intermediate position between the 'longi.folia' and
'vittcttct' groups to sister to those groups; and (c) the
al ignment oI P. recurva with the'burbuta'group. One
of these trees is presented here (Tree 1.3), showing the
characters and character states, both morphological
and molecular, supporting the phylogenetic
arrangement of taxa.

Study of Tree 1.3 shows a high level of support for
the monophyly of the ingroup, the Pterostylidinae, as
distinct from all three outgroup taxa. Within the
ingroup there are two major clades, one containing the
'muticct' 

, 
' rufa' , 

'borbuttt' 
, 

'longiJolia' and 'vittata'

groups, as well as P. recurvn, P. daintreana and P.
sargentii. The second major clade contains all
remaining taxa, including P. curto the conserved type
of the genus and part of the 'cLtrta' group. These
combined morphological-molecular results provide a
clear picture of the relationships between all elements
of the subtribe.

First ma.jor clade- Within the first major clade, eight
identified lineages are well defined with both
molecular and morphological data. All five groups
within the clade have l00o/o bootstrap support fbr their
monophyletic integrity. They consist of non colony-
forming taxa (reproducing solely from seed) and, apart
fiom species in the 'barbatu' group, typically have
multi-f'lowered inflorescences. Clustered together are
the 'ntutica' and 'rufa' groups both of which have a
basal rosette and central inflorescence. At this level of
analysis, representatives of the 'muticct '  group cluster
together in a polytomy, providing no insight into their
phylogenetic arrangement. Although both the 'rt(h'

and 'muticct' groups are vegetatively similar,
they are nevertheless readily distinguished by
unique floral morphological characters. There is
some phylogenetic structure within the 'ruJu'

group indicating a division into minor clades
based on molecular data, this representing an
apparent east-west disjunction of species within
the group.

Adjacent to the 'muticcr '  and'rufa' groups is
a clade containing P. recurva from south-western
Australia with its unique jug-like flowers, and the
'burbnttt ' group, characterised by a filifbrm,
plumose labellum and galea with two openings.
Floristically members of this clade are the most
distinctive within the subtribe, as exemplified by
the large number of molecular and morphological
changes supporting each. Although they group
together, the high level of divergence between P.
recurva and the 'barbatu' group supports their
recognition as separate taxa.
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Tree 1.3. One randomly selected equally parsimonious successive weighted (SW) tree from eight trees generated fiom the
combined morphological-molecular analyses based on the alignment of 825 nucleotide and morphological sites of which
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The remaining taxa in the clade form a
ladderised group containing P. duintreano, lhe
'ktngifolia' group, P. surgentii and the 'vitt(tta'

group. All species within these taxa have cauline
leaves and a multi-flowered inflorescence. As in
the preceding example, there is considerable
support, both at a morphological and molecular
level, fbr the recognition of these four as separate
taxa. Conversely there is far less support (three

homopleisious morphological character states and
weak bootstrap support) fbr the recognition of
these fbur taxa as a single unit ,  which is how, in
part, they have been previously treated (Bentham

1872, Rupp 1942). Even with the exclusion of P.
daintrearut there is still only poor bootstrap
support for the recognition of the remaining three
taxa as a single entity. In fact the brace of
morphological and molecular characters fbund in
P. surgentii, clearly isolate it fiom either of the
'vittcttct' or 'longilblia' groups and renders them
paraphyletic if placed together, which is the way
they have traditionally been treated. These
morphological and molecular diff-erences are
almost certainly indicative of a long period of
genetic isolation. This is also borne out by their
distribution, the 'longifolia' group being confined
to eastern Australia, whereas P. sargentii is from
south-western Australia which is also the site of
greatest divergence of the 'vittattt ' group. Species
belonging to the 'longifblia ' group are
characterised by green flowers, white, bubble-like
rnicropapillae on the anterior surface of the
synsepalum and a three-lobed labellum lacking a
basal appendage but with an enlarged basal
mound. The 'vittata' group is characterised by
green to red-brown f-lowers, bubble-like
micropapillae on the anterior surface of the
synsepalum (diff-erent structurally to those of the
'longifolia ' group), a synsepalum of similar
length and width with a recessed pit to
accommodate the labellum in the set position, and
a f leshy, si l iceous label lum with a characterist ic
caudate appendage. Within both the 'longfolia'

and 'vittcttct' groups there is very linle
differentiation at the molecular level, even though
the various taxa are readily distinguished
morphologically (Jones er ul. 1999).

Pterostl*lis sargentii from south-western
Australia is a unique species characterised by
large petaline trichomes, lacerate petal margins
and a dist inct ly tr i lobed label lum with inf lated
lateral lobes.

Pterost\'lis daintrecrnu has a three-lobed
labellum which lacks a basal appendage, the basal
parts of the lateral lobes of the labellum extend as
fiee lobes and the column lacks a column fbot.
Vegetatively this species is unusual in having
rosettes produced on lateral growths fiom the

base of flowering scapes, a condition homopleisious in
the' pctrv ifl o rn' group.

Sec'ond major clade - The second major clade
produced from these combined analyses is comprised
of the remaining elements of the subtribe. Species
cluster into eight groups, although there are generally
fewer characters and character states and nucleotide
changes supporting them. Despite this, bootstrap
levels of support for the monophyly of five of these
groups is very good (73- 1007o). The other three are
single entry species, P. bicornis, P. allantoidea and P.
pedoglossa, isolated from the main body of fbur of the
five identified groups.

Sister to the main body of species within this
major clade is the 'curta' group, representatives of
which are widespread in eastern Australia and New
Zealand, extending to New Caledonia, New Guinea
and Ceram. Clustered within this group are species
with a scape-encircling basal rosette, or those with
leaves extending up the flowering stem. They also
have a solitary flower with erect, tapered lateral sepals
and an entire labellum. Bootstrap support for the group
is high (95o/o), despite the lack of apparent supporting
morphological characters. As presented, the 'curtct'

group represents a much-reduced interpretation of the
species alignments for this taxon, irrespective of rank.
The large number of molecular changes isolating this
alliance is heavily influenced by the presence of
several unique indels in these groups. Within this
clade there is an assemblage of species into three loose
groups. Pterostylis baptistii, P. peduncuLata and P.
c'urta form one alliance, supported by the presence of
a ground-hugging rosette. Remaining species in the
'curta'groups generally have leaves extending up the
flowering stem (e.g. P. cucullata and P. Jbliata). The
narrow leaves of the New Zealand endemic taxa P.
austraLis, P. banksii and P. graminea are strikingly
distinct and this group forms a separate, well
suppor ted c lade embedded in  the 'cur ta 'group.
Despite unique morphological characters, its position
within the 'curta' clade means that it is difficult to
recognise this group as anything other than part of the
'cLtrta ' lineage.

Sister to the 'curta'group is an al l iance of species
containing both multi-flowered and all other solitary-
flowered species. The multi-f-lowered species are
represented by P. bicorni.r and the'pctruiflora' grotJp,
all fiom eastern Australia. Their position renders the
solitary-flowered species throughout this major clade
paraphyletic. Pteros1'lis bicorni.r and members of the
'porviflorcr' group produce lateral rosettes from the
base of the scape in flowering plants, a condition
absent from all other groups within this clade. There is
considerable support, both at a morphological and
molecular level, for the monophyly of P. bicornis and
the 'parviJlortt' clade. Within this clade however,
there is also strong (l00Vc) bootstrap support for the
recogni t ion o f  the 'parv i f l r t ra 'group as a  taxon

?C)



separate from P. bicornis. PterostyLis bicornis, a
relatively recently described species, has two
morphological apomorphies unique in the
subtribe (apical labellum knob and horn-like petal
extension). Its position, external to but sister of
the'parviflora' group, suggests the two should be
treated as separate taxa. At this level there are no
characters to differentiate species representative
of the 'parviflora' group although they are all
readily recognisable as distinct species (Jones
1999).

All remaining taxa, which includes the
'nana', 'alata' and 'ophioglossct' groups, are
found in southern and eastern Australia with
outliers in New Zealand and New Caledonia.
They cluster into a single clade for which there is
strong molecular, but only weak morphological
support, with three homopleisious characters. All
species in these groups have a solitary flower,
although in the 'alata' group and P. dilatata,
dimorphic growth habit is characteristic. In one
clade, P. allantoidea and Ihe 'nana' group cluster
together in a poorly supported alignment,
compared to the high bootstrap supporl (l00Vo)
for the recognition of the 'nana' group as a
separate taxon. Pterostylis allantoidea is confined
to south-western Australia as are the bulk of
spec ies  i n  t he ' nana 'g roup .  S i s te r  t o  P .
allantoidea and the 'nana' clade is an alliance of
species representin g the' alata' and' ophioglossa'
groups and P. pedoglossa, for which there is only
minimal support as a unit. However, internal to
th is  c lade are the 'a la ta '  and 'ophiog lossa '
groups, with relatively high support for each,
although based only on a few morphological
characters and/or nucleotide changes. These two
groups represent a large proportion of species that
had previously been treated by us as part of the
'cltrta' group. All species in the 'ophioglossa'

group have a bifid labellum apex and the
inflorescence arises from the centre of a basal
roset te .  By compar ison,  the 'a la ta 'group is
characterised by dimorphic growth habit and an
entire labellum. These characteristics, plus the
relatively high values supporting each branch, as
opposed to the lack of support for their
amalgamation, suggests they should be treated as
separate taxa.

Pterostvlis pedoglossn aligns with the
' o p h i o g l o s s a ' g r o u p  a n d  t h e ' a l a t a ' g r o u p ,
although there is no support for their
amalgamation. Initially we considered P.
pedoglosstt to be part of the 'nana ' group but its
inclusion there renders that group paraphyletic
and these results suggest it be recognised as a
separate taxon.

DISCUSSION

Overall these results, total evidence, conflrm the
monophyly of the subtribe Pterostylidinae isolated
from Chloraeinae, Achlydosinae and Spiranthinae.
Our results strongly correlate with those obtained in
broader based phylogeny studies of the Orchidaceae or
tribe Diurideae from rbcL nucleotide sequences
analyses (Kores et al., 1991; Cameron et al., 1999;
Chase et a1.,2001), matK plast id DNA sequence data
(Kores et a1.,2000), the combined matK and trnL-F
plastid DNA sequence data (Kores et a1.,2001) and
ITS nrDNA sequence data (Clements et al., 2002).
Whilst the monophyly of Pterostylidinae is not in
dispute, nevertheless these current results show that
there is a high level of support for 16 monophyletic
taxa within the subtribe. Although this is only an
overview study of Pterostylidinae, extensive sampling
has been undertaken to include unusual or disparate
taxa and obvious natural groups. The results, which
will form the basis of a detailed molecular paper,
(Clements et al., in prep.) show that the addition of
further species to the sample matrix has virtually no
impact on the phylogenetic patterns reported here.

Phylogenetic results obtained in this study, based
on total evidence analyses, only partially correspond
to those identified in previous attempts at the
classification of Pterostylis, where less information
was avai lable (Brown i810, Don 1830, Lindley
1840b, Reichenbach 1871, Bentham 1873, Pfrtzer
1887, Rupp 1933 and Szlachetko 2001). Most notable
are: (i) the separation of the 'alata', 'nana' and
'ophioglossa' groups, P. allantoidea and P.
pedoglossa from the body of the 'curta' group; (ii)
recognition of P. bicornis and the 'parviflora' group
as separate entities distinct from the main body of the
'curta'group; (iii) recognition of the distinctiveness of
the' longfol ia'  and'vit tata' groups; ( iv) the al ignment
and separation of P. sargentii and P. daintreana from
the 'longfolia' and 'vittata' groups; and, (v) the
alignment of the 'barbata' group with P. recurva and
their juxtaposed position to all the taxa with deflexed
lateral sepals and an exposed labellum. In addition,
examination of the results obtained in these studies
reaffirms the significance of the decurved or recurved
position of the lateral sepals (synsepalum) in the
classification of groups within Pterostylis, first
introduced by Bentham (1873). Our results show a
major basic dichotomy within the subtribe that groups
together species on the basis of synsepalum attitude.
The solitary exception is P. recurya, which in both the
molecular and combined morphology-molecular
results, aligns with taxa having a deflexed synsepalum.
This grouping occurs despite the synsepalum of P.
recurvo being suberect and acting in combination with
the galea to virtual ly enclose the label lum. In this
species however, the free points of the lateral sepals
recurve away from the synsepalum suggesting the
"erectness" of the synsepalum may represent an
independent secondary partial change in P. rec'urva.
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rather than a reversal. If this is the correct
interpretation of the situation, the results suggest
that this basic division in the subtribe occurred
only once and then during the very early stages of
evolution of taxa. Comparison with outgroup
taxa, which all have flowers with lateral sepals in
the recurved position, points to this being the
derived condition within the subtribe
Pterostylidinae.

The results also single out P. recurva as the
only species outside of the erect synsepalum
group to also have a penicillate basal labellum
appendage. With P. recurva grouped with the
'barbata'group and deeply embedded within that
major clade, the most plausible explanation for
the origin of its penicillate labellum appendage is
that this organ has evolved twice within the
subtribe. The available data (Trees 2 and 3),
shows species in the ingroup share many features
with species in the outgroup, suggesting that the
alternative explanation of the penicillate labellum
appendage being lost or modified in all other
species in this major clade, is the least plausible
of the two options. These results question the
undue emphasis placed on this character in earlier
classiflcations of the subtribe, eg. Bentham
(1873) and Rupp (1933). Pterostyl is recurva also
has the distinctive character of column wings
being adorned with barrier trichomes, again
sharing this feature with the group of species that
have a decurved synsepalum.

Comparing our results with those in the
recent treatment of Pterostylis by Szlachetko
(2001), not all of his conclusions are supported
and demonstrate the danger of relying entirely on
a small number of morphological features when
defining taxa. Our results confirm that the
morphologically distinct "barbata" group, that
Szlachetko named as Plumatichilos, is a well-
supported monophyletic taxon and its recognition
at that rank is justified. Conversely, his other
proposed genus OligochcLetochilus is not a
monophyletic taxon with Plumatichilos
embedded deep within it. Furthermore, within
Oligochaetochilus of the three proposed
subgenera only subgenus Oligochaetochilus with
the designated type of P. rufa is monophyletic.
Subgenus Glabrichilos is paraphyletic with P.
daintreana included within it and subgenus
Apit:uchilos is polyphyletic with representatives
of three separate groups, the 'ovittata",

"longifolia" and P. sargentii included within that
concept.

These results also highlight the importance of
studying live material for both vegetative and
floral characters in preparing a phylogenetic
treatment of a major group of this type. Use of
molecular data greatly assisted in this research as
it helped to clarify the phylogenetic positions of
several otherwise troublesome groups. Overall

the results provide a very robust phylogenetic
reconstruction of the subtribe and present a solid
means for the classification of the taxa. Most taxa
exhibit a high degree of divergence from their sister
taxa, especially in the multi-flowered species. Further
molecular research is being undertaken, based on a far
greater range of species, to elucidate relationships
within these major monophyletic groups. Additionally,
these results provide a basis for future studies in areas
such as biogeography, pollination biology and fungal
relationships within the subtribe.

Taxonomic Rank
With such strong support for the majority of these
easily recogniseable groups, the potentially
contentious issue of rank arises. Examination of the
results of some recent revisionary treatments of
Orchidaceae provides interesting and varied examples
of interpretation. Two studies of the subtribe
Spiranthinae, both based on different morphological
character sets, arrived at different conclusions and
resulted in conflicting taxonomic treatments. Garay
( 1982), using a traditional morphological study,
recognised 44 genera, with his generic concepts based
primarily on floral morphology, including flower
resupination, presence or absence of a floral tube,
position of the stigmata and rostellum shape. Balogh
(1982), with a broader generic concept and using a
cladistic approach, with characters based primarily on
the pollinia, accepted only 14 genera. The contrast
between these two authors of the generic interpretation
of taxa in the same subtribe could not be more marked.

Even a single author can reach different
conclusions depending on the methods used. For
example Linder's (1981) treatment of the Diseae,
based purely on morphology, arrived at a different set
of conclusions as to the treatment of the genera Disa
and Hershelia compared with a later study (Linder &
Kurzweil 1999). In yet another study of the Diseae,
Linder & Kurzweil (1994) utilised 31 morphological
characters, mostly floral, for a cladistic analysis to
determine the phylogeny and classification of that
group of orchids. In their results most genera in the
Diseae were supported by one to a few characters, the
results being used in subsequent major treatments of
the tribe and its subtribes (Linder & Kurzweil1999).

The advent of molecular sequence analysis has the
potential to provide a more objective basis of
interpreting species phylogenies from sequence data,
but there can still be conflict and the difficulty has
been discussed at length (Slowinski & Page 1999).
Interpretation of the taxonomic rank within the
Orchidaceae has also presented difficulties and in
order to standardise the interpretation of results we
have followed a benchmark set of criteria used by
other authors such as Albert & Chase (1992), Cox et
al.  (1997) and Bateman et al.  ( .1997a,b,2001). There
is a strong tendency to recognise distinct taxa at
generic rank if (a) there is molecular support fbr the
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monophyly of the group, and (b) if the unit is
supported by some morphological characters.

In two recent assessments of the Orchideae,
Bareman et ct l .  (1997b, Fig. 3; 2001, Fig. C.5a, b)
reported the polyphyletic nature of the genus
Orchis and recognised the various elements as
three separate genera, Orchis, Anacamptis and
Neotinea.It should be noted that there were few,
if any, morphological characters to support these
separations. In the same two publications,
Bateman in Bateman et al.  (1991b, 2001)
maintained bolh Bnrlia and Comperin as distinct
from Himantoglossum, despite the whole group
being monophyletic. A similar situation occurs in
the treatment of the Cypripedioideae whereby
Albert & Chase (1992), erected a new monotypic
genus Mexipedium to accommodate
Phragmipedium xerophy-ticum Soto Arenas,
Salazar & Hi{gsater, because it presented a mixed
suite of characters of Paphiopedilum and
Phrctgmipedium, as an alternative to merging
these two genera. In the most recent treatment of
the Cypripedioideae, Cox in Pridgeon, et al.
(1999), maintained the generic status of
Mexipedium because of incongruencies in
morphological features, despite it being in a
monophyletic clade within Phragmipedium - see
Figures B.2 and 8.3, Pridgeon et aL. (1999).

Consistent with concepts of many other
researchers. in our treatment of the
Pterostylidinae, we have recognised most
monophyletic groups as genera when there is
significant morphological support for the
recognition of that group. Therefore these results
provide data to support the following: (i) the
recognition of the original'concept of Diplodium
and its reinstatement as distinct from Pterostl,lis;
(ii) recognising Pterosf,/is in a reduced form; (iii)
recognition of Plumatichilos as a valid genus for
the "barbata" group of species; (iv) recognition
of Oligochctetochilus in the narrow sense as a
validly published genus for the "rufa" group; and
(v) the recognition of other new genera requiring
description within the Pterostylidinae.

The inclusion of sequence data in a
phylogeny can have unexpected consequences
such as highlighting taxa, which based on
morphology, were not considered to be of
problematical placement. For example the
placement of the Pterosty-lis ophioglossd group
with the Diplodium clade was unexpected since
both groups have distinct vegetative and floral
characters by which they are readily discernible.
The alliance perhaps makes some sense from a
biological viewpoint, as natural hybrids are
known to occur between some species in these
groups. To combine both of these disparate

groups together in the one genus, however, would
result in a clumsy arrangement of broadly
circumscribed taxa, and we f-eel it is more logical to
treat them as two narrowly circumscribed, easily
distinguishable groups that we recognise at generic
level. The alignment of P. pedoglossa was similarly
surprising as morphologically we thought its
relationships lay with the 'nana' group or perhaps the
'cLtrta' group. Its separation from both these groups on
long branches indicates substantial periods of genetic
isolation. This, together with its alignment with the P.
ophioglossa group, from which it is readily
distinguished morphologically, has led us to recognise
it at generic rank. The alternative of placing these
morphologically disparate taxa into a single, broadly
circumscribed genus was considered phylogenetically
less informative.
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Appendix 1. Collection details of the species used for these analyses

Species Provenance Collector No. GenBank No.

Clements 7806 AF348042

Wal lace 001/85 AF348004
Whinray ORG 1497 AY134620
Jones 12330 AY134621
Molloy 041/98 AY134622
Parr (Molloy 81199) AY134623
Jones l -5781 AY 134624
French 1586 AY134625
Cunningham(ORG AY134626
113s)

Pterostylis bicrtrnis D.L.Jones & M.A. Nnt;Glassy Mt, Woodenbong Benwell (ORG 2629) AY134621

Clem.

Achll 't losu glandulosa (Schltr.) M.A.Clem. New Caledonia; Mt Do

& D.L.Jones
Chlorcrea virescens (Willd.) Lindl. Chile; S of Punta Arenas

Pterostylis alata (Lablll.) Rchb.f. Tas*l Flinders Island

Pterosryli.s ullantoitlea R.S.Rogers Wey; Raventhorpe

Pterosty'l is oustrulis Hook.f. New Zealand; Craigieburn

Pterostr*lis bonksii A. Cunn. New Zealand; Northland

Pterostylis baptistii Fitzg. Ncc; Green Point

Ptero.sty-lis aff. borbata Wda; S of New Norcia

Pterostylis bicolor M.A.Clem. & D.L.Jones Nst; Adelong

Pterosty,l is bisetuBlackmore & Clemesha Sfr; Banycrooling Gorge

Pterostt-l is clavigeraFitzg. Ncs; Conimbla NP

Pterosr- ,n l i .scol l ina(Rupp)M.A.Clem. Nnt;Copeland
& D.L.Jones

Pterostylis c'oncinnu R. Br.
Pterost.vlis cucullata R. Br.
Plent . tn l is  cur lu R. Br.
P t e ro s r! I i.s cv c no c e p hal a F itzg.
Pte ros tylis deint re ana Benth.
Pterost!l is decurva R.S. Rogers
Pterosrrnlis dilatata A.S. George
P t e ro s ty I i s .fbl iat a Hook.f .

Pte ro styl is g ramine o Hook.f.
Pte rostyli s laxa Blackmore
Pterostylis longifolia R. Br.
Pteros4tLis mutica R. Br.
Pterost!l is nigricans D.L.Jones &

M.A.Clem.
Pte rostylis ophioglossa R. Br .
Pterost ynlis parviflora R. Br.
Pte rostylis pedoglossa Fitzg.
Pte rostylis pedunculata R. Br.
Pte ro styli s p lumos a Cady
P t e ro s tyl is p,- ramidal i s Lindl.
Pterosi y-lis re(:utne Benth.
Pterostylis rufaR.Br.
PterosQlis sanguinea D.L.Jones &

M.A.Clem.

Jones , r .n.  AY 134628
Clements 9706 AY134629
Tunstal l  s .n.  AY134630

Tas; Goats Bluff, S. Arm Rd Wapstra (ORG 748) AY 13463 l

Tas; King Island Jones 15940 AY134632

Can; Tidbinbilla Clements 9734 AF348054

Canl Tharwa Clements 9768 AY 134633

QddtGirraween NP Crane 1824 AF34805-5

Can; Brindabella Range Clements 9739 AYl34634
Wda;Fox's Lair, Narrogin French 142'7 AY134635

New Zealand: Port Hills. Molloy 006/98 AYI34636

Christchurch
New Zealand: Riccarton Bush
Can; Tidbinbilla NR
Ncc; Green Point
Sep; N.  of  Cowel l

Qwb; Fraser Island

Molloy 001/98 AY134631
Clements 9855 AY134638
Jones  15783  AY134639
Jones 14100 AY134640
Crane 2100 AYl3464l

Qmo; Beachmere Crane 1540 AY134642

Vgi;Tooradin Jones 16376 AY134643

Ncc;Bundeena-Jibbon Brinsley (ORG2244) AY134644

Can;Tidbinbi l la  NR Clements 9733 AY134645

Ncs; Parks-Wellington Rd Jones 14329 AY134646

Wda;Preston Beach area French 1283 AY134641
Wav;Murdoch Uni . ,  Perth French 1266 AYl34648

Qdd; Kogan Crane2214 AF348056

Sls: Stirl ins East Clements 8273 AY134649

Pterostylis afJ'. sanguinea Wda; Murdoch Univ., Perth French 1263 AY134650

Pterosty l is  sargent i i  C.R.P. Andrews Wav;Wubin Jones 12093 AYl3465l

Pterostt,l is smaragtlyna D.L.Jones & Sls;Upper Sturt Clements 8216 AY134652

M.A .C lem
Pterostylis spathulata M.A.Clem. Wir; Moora Jones 2073 AY 134653

Ptero.stylis taurus M.A.Clem. & D.L.Jones Qkn; Eungella Range Jones I1637 AY134654

Pterostylis turfusaEndl. Wey;Doubtful Island Heberle (ORG 1614) AY134655

Pterostylis vernalis D.L.Jones MS Nsc; Flat Rock Crk, Nowra Clements 9724 AY134656

Pterostll is vittataLindl. Wda,E of Dardanup French 1308 AY134657

Pterosh-lis will iamsonii D.L.Jones Tas; South Arm Rd Wapstra (ORG 754) AY 134658

Spiranrhes austrulis (R.Br.) Lindl. Sls; S. Mt Lofty Ranges Molloy 016199 AYI34659

* Abbreviations for Australian B otanical Districts :

Can = Australian Capital Territory; Ncc = New South Wales, Central Coast, Ncs = Central-west Slopes, Nnt = Northern

Tablelancls. Nsc = South Coast, Nst = Southern Tablelands; Qdd = Queensland, Darling Downs, Qkn = Kennedy north,

Qmo = Moreton, Qwb = Wide Bay; Sep - South Australia, Eyre Peninsula, Sfi = Flinders Range, Sls = Lofty south, Tas =

Tasmania; Vgi = Victoria, Gippsland; Wav = Western Australia, Avon, Wda = Darling, Wey - Eyre, Wir = Irwin.
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Fig. 1.1. Flowering plants of Pterosh,lis species with an erect synsepalum showing tuberous system, leaf arrangement,
including rosette habit and cauline leaves, and generalised flower arrangeffient.
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Fig. f .2. Flowering plants of Pterostt,l is species with a deflexed synsepalum showing tuberous system, leaf arrangement,

inclucling rosette habit and cauline leaves, and generalised flower arrangement.



Fig. 1.3. Schematic drawings of Pterostt' l i^r poll ination systems. Top; P. r:arta, showing gnat landing on top of tlower and
entering either via the main opening or the lateral gap; centre, showing gnat in the triggering position on the labellum
appendage; RHS, showing movcment of the gnat over the stigma and through the column wing tunnel. Second row down;
P. nono showing entry of the gnat either afier landing on the top of the flower or on the dark green target spot on the top of
the synsepalum; centre, showing gnat in the triggering position on the labellum appendage; RHS, showing movement of the
gnat over the stigma and thror"rgh the column wing tunnel. Third row down; P. vittutu showing gnat landing on labellum;
centre, column with labellum in the set position; RHS, column with labellurn in the closed position. Bottom, P. plumosu
showing gnat entering flower via lower opening and, centre, exiting via upper opening; RHS, fiont view of flower showing
lower und upper galea openings.
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Fig.  1.4.  Pterct .st t , l i .s  synsepala.  a.  P.  curto,b.  P.  ct lp ina;c.  P. fo l iotcr ;d.  P.  a latu,e.  P.  nctnu; f .  P.  parv i . f loro;g.  P.  b icomis ' ,
h. P. ophioglo,sscr', i. P. petloglo,ssa. j. P. allantoideo;k. P. recurva;1. P. daintreanu:m. P. sargentii:n. P. bngifolia;o. P.
yittata, p. P. ru.fa: q. P. barbatu'. r. P. tnutictt.
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Fig. 1.5. Side view of Pterostt' lr.r f lowers with erect lateral sepals. a. P. c'urto;b. P. alpina; c. P. Joliata: d. P. aluta; e. P.
rttrna;f. P. purvifloru;g.P.bicontis,h. P. ophioglo.r.rrr: i. P. pedoglossu; j. P. ullantoideu.
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Fig.  1.6.  Side v iew gf  Ptercst t ' l i . r ' l lowers wi th del lexcd lateral  sepals.  k.  P.  re<'un'u,1.  P.  t lu i r f i reunu;m. P.surgerf t i i ;n.  P.

Itn,qifoliu'. o. P. r' ittutu.p. P. rultr '. q. P. burburu'.r. P. ntuti((t.
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Fig.  1.7.  Pterost t ' l i .s '  petals.  a.  P.  curta ' .b.  P.  u lp inu,c.  P. . fo l iutct ;c l .  P.  a luta;e.  P.  noru4f .  P.  pan' i f lorcr ' .g.  P.  h icornis,h.
P.  ophioglos. tu i .  P.  per loglo. tsu j .  P.  u l lunnt i t leu,k.  P.  recurv,cr l l .  P.  t lu intreolrct ,m. P.surgent i i ' .n .  P.  longi fo l iu;o.  P.
t' ittttttt, p. P. ru.fh; q. P. burbutu: r. P. rttutit 'u.
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Fig. 1.9. Pteroshlis labella. fiom species with deflexed lateral sepals. k. P. recurvccl. P. duintreurLa;m. P. surgentii,n. P
longifoliu; o. P. t, ittutu', p. P. rLrfu; q. P. borbttto; r. P. muticu.
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Fig. 1.10. Side vtew of Prero.st-rl is columns and labella, fiom species with erect lateral sepals. a. P. curtct',b. P. ulpinu;c. P

lo l iato ' .d.  P.  o lnt t t ;e.  P.  nona;f .  P.  l turv iJ lora;g.  P.  b icornis;h.  P.  ophioglossa' , i .  P.  pedoglossa:  j .P.cr l lantoidea.
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Fig. 1.11. Side view of Pterostt' l i .r columns and labella, fiom species with deflexed lateral sepals. k. P. recurt'a, L P.
t lu intreurt t t :m. P.  surgent i i ,n.  P.  longi lo l iu;o.  P.  v ' i t tutu ip.  P.  ru. fu;q.  P.  barbut t t ' , r .  P.  nut t iL 'Lt .
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Fig. 1.12. Pterostylis column wing, interior view (al=apical lobule; bt=barrier trichomes; scl=sil iceous cells; wh=wing

hairs) .  a.  P.  curta,b.  P.  u lp ina;c.  P.  fo l iata;d.  P.  a lata;e.  P.  nana;f .  P.  parui f lnro;g.  P.  b icornis;h.  P.  ophioglossa; i .  P.

pedoglossct', j. P. alluttoideet; k. P. rec:urvo; l. P. daintreano', m. P. sargentii; n. P. longi.fblia; o. P. vittata; p. P. rufa; q. P.

barbotu'. r. P. muticu.
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longifttlitt; o. P. vittata; p. P. rtlfa; q. P. barbata', r. P. mtilica.

P. alata; e. P. nantt; f. P. pctt'viflora; g.

l. P. daintreana', m. P. sargentii', n. P.

P..foliata; d.
P. ret:un,a:



Plate l. Abaxial views of Pterostylis labella. a. P. sp. aff. parviflora, Kurnell, NSW; b. P. recurva, near Walpole, WA; c.
P. basaltica, Woorndoo, Vic.; d. P. sanguinea, Belair, SA; e. P. cycnocephala, Ardlethan, NSW; f. P. sp. aff . longifolia,
Point Lookout. NSW.



Plate 2. Labellum basal appendages. a. P. bureauviana, New Caledonia; b. P. angusta, Bunbury, WA; c. P. decurva,

Brindabella Range, ACT; d. P. sp. aff. parviflora, Black Mountain, ACT; e. P. sp. aff. nana, Margaret River, WA; f. P.

bicornis, Mt Maroon, Qld.

52



Plate 3. Labellum basal appendages continued. a. P. cycnocephala, side view, Ardlethan, NSW; b. P. sp. aff.

cycnocephala, side view, Monarto, SA; c. P. sp. aff . longifolia, side view, Point Lookout, NSW; d.. P. vittata. side view,

Perth, WA; e. P. barbata. side view, Darling scarp, WA; f. P. sanguinea,from above, Belair, SA.



Plate 4. Internal view of a column wing. a. P. angusta, Bunbury, WA; b. P. bureauviana, New Caledonia; c. P. coccina,
Point Lookout, NSW; d. P. sp. aff . nana, Margaret River, WA; e. P. sp. aff. parviflora, Kurnell, NSW; f. P. sp. aff.
plumosa, Monarto, SA.



Plate 5. Internal view of a column wing continued. a. P. basaltica, Woorndoo, Vic; b. P. pusilla, Flinders Ranges, SA; c.
P. biseta, Monarto, SA.; d. P. recurva, near Walpole, WA; e. P. sargentii, Mullewa, WA; f. P. pratensis, Liawenee, Tas.
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Plate 6. Anterior view of stigma. a. P. pusilla, Flinders Ranges, SA; b. P. biseta, Monarto, SA; c. P. daintreana,
Helensburgh, NSW; d. P. smaragdyna, Adelaide Hills, SA.; e. P. sargentii, Mullewa, WA; f. P. vittata, Perth, WA.
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Plate 7. Anterior view of stigma continued. a. P. ophioglossa, Nelson Bay, NSW; b. P. concinna, Broulee, NSW; c. P. sp.

aff. nana, Moora, WA; d. P. sp. aff. nana,Margaret River, WA; e. P. sp. aff. parviflora, Blue Mountains, NSW; f. P. sp.
aff . parviflora, Brindabella Range, ACT.



Plate 8. Column wing structures. a. Barrier trichomes, P. pratensis, Liawenee, Tas; b. Beaded siliceous cells and barrier
trichomes, P. cycnocephala, Ardlethan, NSW; c. Barrier trichomes, P. sp. aff. turfosa, near Margaret River, WA; d. Apical
lobule and barrier trichomes, P. recurva, near Walpole, WA; e. Apical lobule, P. bicornis, Mt Maroon, Qld; f. Apical
lobule, P. sp. aff. turfosa, near Margaret River, WA.
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Plate 10. Miscellaneous floral structures. a. Lateral view of flower, one petal and half of dorsal sepal removed, P.

cycnocephala, Ardlethan, NSW; b. Lateral view of flower, one petal and half of dorsal sepal removed, P. bicornis, Mt

Maroon, Qld; c. Side views of labella; cl, P. sp. aff. longifolia, Point Lookout, NSW; c2, P. vittata, Perth WA; d. Proximal

part of labellum showing basal beak, hinge and trichomes, P. sp. aff. turfosa, near Margaret River, WA; e. Labellum apical

knob, P. sp. aff. turfosa, near Margaret River, WA; f. Proximal part of labellum trichome and attachment to lamina, P.

plumo sa, Conimbla, NSW.
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plate ll. Miscellaneous floral structures - all of the 'rufa'group. a. Anterior view of distal half of column showing stigma,

anther and column wings, p. insectifera, Brookton, WA; b. Proximal part of labellum trichome and attachment to lamina,

p. basaltica. Woorndool Vi"; 
". 

Barrier trichomes, P. pusilla,Flinders Ranges, SA; d. Labellum marginal trichomes, P. sp.

aff. biseta,West Wyalong, NSW; e. Labellum basal setae, P. setifera,Bethungra, NSW; f. Labellum marginal trichomes, P'

pic ta, Peak Charles, WA.

6 l



Plate 12. Miscellaneous floral structures. a., b. Micropapillae on the anterior surface of the synsepalum, P. longifulia,
Bundana, NSW; c., d. Micropapillae on the anterior surface of the synsepalum, P. vittata, Perth, WA; e. Horn-like structure
on petal apex, P. bicomis, Mt Maroon, Qld; f. Labellum apical knob, P. bicornis, Mt Maroon, Qld.
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plate 13. Seed and protocorm structures. a. Light micrograph of a mature embryo of P. cucullctra isolated from the outer

integurrents, c. x 40; b. Median longitudinal section through a seed of P. cuc'ullctrn with the basal cortical cells infected with

mycorrhizaf fungal hyphae, prior to germination, c. x 30; c. Median longitudinal section through a protocorm of P- cttcullatct

with many cortical and subcortical cells infected with mycorrhizal fungal hyphae in the basal half, central cortical containing

starch gralns, and the first vascular cells visible near the meristematic end of the structure, c. x l0; d. Germinating seedlings of
p. cu(';llut7 showing the obovoid protocorm-seedling type, c. x2, e. Median longitudinal section through a partially developed

obovoid-cleorsum type protocon.n of P. ru.ftt with cortical and subcortical cells infected with nycorhizal fungal hyphae in the

trpper (basal)half, c. x l0l f. Germinating seedlings of P. n(Lt showing the obovoid-deorsum plotoconn-seedling type, c. x l.
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2. A New Classification of Pterostylis R.Br. (Orchidaceae)

David L. Jones and Mark A. Clements

Centre for Plant Biodiversity Research, Australian National Herbarium,
GPO Box 1600, Canberra, Australian Capital Territory, Australia, 2601.

ABSTRACT

Pterost\tli.t is redeflned in a strict sense based on the results of morphological studies and analysis of nuclear DNA sequence
data, Diplodiarrr is reinstated from synonymy, the recently described genera Oligochaetoc:hilr.rs sense str. and Plumatichilos are
accepted and twelve new genera are erected together with the necessary nomenclatural transfers. The new genera are:-
Bunochilus, Crung,onorchis, Eremorchis, H\menochilus, Ling,uella, Petrorchi,s, Phorochilutn, Ranorchis, Speculanthct,
Stumnorchis, Ttturantha and Urochills. Detailed drawings are provided for the type species of each genus, and a separate
drawing shows a longitudinal section of a flower either of the type species or of a species representative of each genus. Sections
historically identified within Pterosry^lis sens. Lcrt. are lectotypified and new infiageneric taxa are described within Bunochilu.s,
Lingttella, Oligochuetochilus, Plumutit:hilos, Speculantha and Pterostylis. New combinations at species rank are made fbr
Pterostylis banksii A.Cunn. var. silvicultru; F.Muell. and P. popuana Rolf'e var. arfakensis J.J.Sm.

INTRODUCTION

In the traditional sense the subtribe
Pterostylidinae is comprised of the single genus
Pterostylis R.Br., which has evolved principally
in Australia and is represented also in some
adjacent countries. In the previous paper (paper l,
this Volume), Pterost,t/is has been shown to be a
variable assemblage consisting of a number of
well defined and readily discerned natural groups,
as well as three remarkably distinct species
(Table 2.1). These three species and most of the
natural (monophyletic) groups, which are
supported both by morphdlogical characters and
DNA-ITS sequence data, could either be given
infiageneric status or recognised at higher rank.
We have chosen the latter course because the taxa
are not only readily identifiable morphologically,
but in the majority of cases, are well supported by
a substantial number of base pair changes.
Infrageneric taxa are also recognised within some
genera, these being based solely on
morphological characters.

While this paper was in preparation two new
genera, Oligochaetochilus and Plumatichilos,
were segregated from Pterostl"lis (Szlachetko
2001). This act ion cut direct ly across our work
(see also Jones et al.  2001) and caused
considerable adjustments to this manuscript. As
has been shown in the previous paper (paper l,
this volume), the basis of these proposed new
genera varies, with Oligochaetochilus containing
one natural (monophyletic) and two non-
monophyletic groups whereas Plumatichilos is a
natural (monophyletic) group. The name
OLigochaetochilu,s is derived from a compound of
three Greek words ending in "chilus" rendering
the gender masculine. In choosing this name

Szlachetko failed to assign the appropriate gender
endings to the species he transferred to the genus.
Szlachetko also failed to transfer the species to
Plumatichilas with the appropriate gender endings.
The skeletal nature of the paper and multitude of
effors throughout the text, would suggest a lack of
knowledge of delimitations within this complex
group of orchids. Nevertheless because of the rule of
priority of publication of botanical names and the
selection of P. rufa as the type species for
Oligochaetochilus, we are obliged to take up this
name to recognise this natural group at generic rank,
although we do so in a much narrower sense than
that proposed by its originator. Similarly,
Plumatichilos is recognised at generic rank.

In this paper Pterostylis is re-defined in the strict
sense, Diplodium is reinstated from synonymy,
Oligochaetochilus sense str. and Plumatichilos are
accepted and twelve other groups are formally
recognised at generic rank (Table 2.1) and
infrageneric taxa are erected wherever necessary to
cater for significant morphological variation. A
nomenclatural synopsis of the Pterostylidinae is
presented in an accompanying paper together with
an index of the name changes involved.

The molecular and combined data sets (paper l,
Trees 1.2 & 1.3) show that members of the
Pterostylis ophiogktssa group, together with P.
pedoglossa and P. deTtaupernta, align with
Diplodium, rather than the "cLtrta" group as might
have been expected on morphological grounds. The
morphological characters of the flowers and features
of their growth habit, particularly rosette placement
in these taxa, differ from those exhibited by taxa of
Diplodium sens. strict These two groups of taxa do
not fit comfortably within Diplodium and we feel,
despite poor bootstrap support, that the differences
between the groups should be emphasised and have



chosen to treat them at generic rank viz.,

Crtrngonorcftis and Tuurantha. We expect that

further studies including other regions of the
genome will be useful in providing additional
infbrmation on relationships within this group.

TAXONOMIC TREATMENT

Subtribe: PTEROSTYLIDINAE Pfltzer,

Entwurf Anorcln. Orch.97 (Jan.-Apri l  1887) (as

"Pterostylideae"). Type: Prerosrl'lis R.Br.
Ptero,st,vlideue (Pfitzer) P.Royen. Alpine Fl.

Nev Guinea 2: 88-89 (1919).

l. Pterostylis

Pterostyl is R.Br.,  Prod.326 (1810) (nom. cons.).

Type species'. Pterostvlis c'ttrta R.Br. (type cons').

F igs.2 .1 ,2 .2 .

Notes
Pterostylis was conserved against Diplodium Sw.

at the 3rd International Botanical Congress held

in  Brusse ls  in  1910 (de Wi ldeman l9 l0) .  The
proposed Nomina cnnservanda (Article 20) of

Pterostl-lis was deemed necessary because: (a)

both names were thought to apply to the same
genus; (b) uncertainty existed about the date of

publication of D ipktdium.
Pterost,vlis curtaR.Br. was chosen as the type

species for Pterosr-vlis in "Standurd-species oJ

rtorninica conservanda" prepared by M.L.Green

and distr ibuted softbound on 30 June 1926. This

fbllowed the proposed incorporation of the Berlin

and American Codes in the 1920's and

acceptance of the type species concept
(Nicholson l99l).  The l ist of chosen types was

circulated in "Proposals b,- British Botctnists"
(1929 93-109) and adopted as part of the Code at

the Cambridge Congress 1930. It appeared as an

Appendix under "Species lectotl'picae nontinunt
g e n e ri c o rum- c o ns e nr anado rum- P htuTe ro g atno rutn"

in the "lnternational Rules of Botanical

Nomenclature" (Briquet I  935).

Etymology
The generic name Pterostvlis is derived from the

Greek pteron, wing and J/-)'/o.r, pillar, pole - but

in Orchidaceae applied generally to the column.
The name refers to the prominent apical wings on

the column.

Recognition
Pterost,v-lis sens. ,\tr. is recognised by the

following combination of characters:- sterile and

f'ertile plants monomorphic; clonal colonies

formed by the production of daughter tubers on

the end of stolonoid roots; leaves arranged in a

basal or spiral, scape-encircling rosette; flower

solitary (rarely two); synsepalum erect, embracing
the galea; free points of lateral sepals long, narrowly

tapered or filifbrm; labellum unlobed, partially

exposed or ful ly enclosed within the galea when in

the set position; basal appendage extending porrectly

fiom the labellum base, incurved, apex penicillate;

and, barier trichomes (defined in the previous
paper) absent.

Distribution
A genus of c. 40 species distributed in Australia,
New Zealand. Lord Howe Island, New Caledonia,
New Guinea, New Britain, New Ireland and Ceram.
Map 2.

Notes
Reproduction is from seed and local clonal colonies

are formed by the production of daughter tubers on

stolonoid roots. Natural intergeneric hybrids are

unknown.

Infrageneric taxa
A genus of three subgenera, two new:-

la. Pterostylls subg. Pterostylis. Characterised by
petiolate leaves in a compact, basal, scape-encircling
rosette and scape with reduced, sheathing, bract-like
leaves; rarely with a few basal leaves, the remainder
in a loose spiral up the scape.

Pterostylis sect. Nudicaules G.Don in Loudon's
Hortus Brittanicus 369 ( 1830). Lectotype
species: Pterostllis curta R.Br., here designated'
Pterost,v-lis sect. Acuminutae Rchb.f., Beitr. Syst.
Pflanz,. 68 ( 1871). Lectotype species: Pterostylis
acuminata R.Br., here designated.
Pterostl'lis secr. Laminatae Rupp, Proc. Linn.

Soc. New South Wales 58: 423 ( 1933). Lectotype
species: Pterostylis curta R.Br., here designated'

lb. Pterostylis subg. Cucullatae (Rchb.| D.L.Jones
et M.A.Clem.. comb. et stat.  nov.

Basionym: Pterostylis sect. Cucullatae Rchb.f.,

Be i r r .  Syst .  Pf lanz, .68-69 (1871) .  Lectotype spec ies:

P t e ro s t r- I i s c uc ul lat a R. Br., here desi gnated.

Characterised by subsessile to sessile leaves,

arranged in a loose spiral up the scape.

New Combination:
Pterostylis arfakensis (J.J.Sm.) D.L.Jones et

M.A.Clem.. comb. et stat.  nov.
Basionym: Pterostylis pupuana Rolfe var.

udukensis J.J.Sm., in L.S.Gibbs, Fl.  Arfak mts. 107-

108 ( l9l7). Types: Indonesia. West lrian; Arfak

Mtns, Angi Lakes, terrestrial under edge of forest
patch by lake, 7000', Dec., L.S.Gibbs 5713 & 5890
(syn BM!). Dist. :  Indonesia. West lr ian. Notes: The

type sheet consists of two specimens, apparently



from the same locality, and two labels with
diff'erent collecting numbers. Lectotypification is
not possible since col lect ing numbers cannot be
matched with individual specimens. Pterostyli.s
arfakensis can be readily distinguished from P.
papLtonu by its much sntaller (galea c. 2 cm long)
pink f lowers (galea c. 4 cm long and
predominately brown in P. papuana); strongly
falcate, sharply tapered petals (shallowly falcate
and broadly tapered in P. pupuana); and, broadly
ovate-lanceolate label lum with an acuminate apex
(oblong-lanceolate and subobtuse in P. paltuanci).

lc. Pterostylis subg. Graminffoliae D.L.Jones et
M.A.Clem., subgen. nov.; ceteris subgeneribus
generis Pterostylis R.Br. foliis angustis gramineis
subsessi l ibus plus minusve dist iche disposit is,
distinguenda. Type species: Pterostylis banksii
A.Cunn.

Characterised by subsessile to sessile, narrow,
grass-like leaves arranged more or less
distichously on the scape.

New Combination:
Pterostylis silvicultrix (F.Muell.) Molloy,
D.L.Jones et M.A.Clem.. comb. et stat.  nov.

Basionym: Pterostylis banksii A.Cunn. var.
silvicultrix F. Muell., Veg. Chatham 1s. 51
( 1864). Type: Chatham Island, in woods only,
H.Travers s.n. (holo MEL!; iso W!). Dist:  New
Zealand (ChI).

2. Bunochilus

Bunochilus D.L.Jones et M.A.Clem., gen. nov.:
affinis ad Pterostylem R.Br., sed plantis
dimorphis sterilibus et fertilibus; racemo
multifloro; sepalis lateralibus deflexis; synsepalo
in pagina anticis micropapillis albis
bulliformibus; sepalis lateralibus apicibus liberis
triangularibus; labello trilobatis, in suus loco
positus plene exposito; lamina labelli sine
appendice basali sed umbone basali dilatato, suus
apice nodulo obtuso producto; et alis columna
trichomibus anticis impedientibus, distinguenda.
Type species: Pterostylis longfolia R.Br. Figs.
2 .3 ,2 .4 .

Oligochaetochilus D.L.Szlachetko, subgen.
Apicuchilos D.L.Szlachetko, Polish Bot.J. 46(l):
23 (2001), (pro parte). Type species: Pterostylis
vittata Lindl.

Etymology
The name Bunochilus. which is derived from the
Greek bounos, mound, knob and c'heilos, lip,
refers to the mounded knob-like swellins at the
base of the label lum.

Recognition
Bunoc'hilu,s is recognised by the following
combination of characters:- sterile and fertile plants
dimorphic (sterile plants consisting solely of a
perched rosette of petiolate leaves; fertile plants
consisting of a flowering scape with sessile,
spreading caul ine leaves); clonal colonies absent
(reproduction is solely from seed); raceme
multiflowered: lateral sepals deflexed; synsepalum
f-lat to convex, with white bubble-like micropapillae
on the anterior surface; free points of lateral sepals
short, triangular; labellum fully exposed in the set
position; labellum lamina three-lobed; basal
appendage absent; labellum base enlarged, the apex
extending as a blunt knob; barrier trichomes
unbranched, thickened, multiseriate.

Distribution
A genus of c. 15 species distributed in eastern
Australia. Map 3.

Notes
Reproduction is solely from seed. Natural
intergeneric hybrids are unknown.

Infrageneric Taxa
A genus of two sections, one newly described:-

2a. Bunochilus sect. Bunochilus. Characterised by
petals lacking basal flanges; labellum pale with a
dark central stripe or wholly brown to black.

Pterostylis sect. Squamatae G.Don in Loudon's,
Hortus Brittanicus 369 (1830). Type species:
Pterostylis longifolia R.Br., lectotype here
designated.

New Combinations:
Bunochilus longifulius (R.Br.) D.L.Jones et
M.A.Clem.. comb. nov.

Basionym: Pterostylis longifolia R.Br. Prod. 327
( l 8 1 0 ) .

B unoc hilus melagrammus (D.L.Jones) D.L. Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis melagramma D.L.Jones,
Austral.  Orch. Res.3: 145-146, f ig.7 .6 (1998).

Bunochilus tunstallii (D.L.Jones et M.A.Clem.)
D.L.Jones et M.A.Clem., comb. nov.

Basionym: Pterostylis tunstallii D.L.Jones et
M.A.Clem ., Austral.  Orch. Res. I  :  128 ( 1989).

Bunochilus williamsonii (D.L.Iones) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis williamsonii D.L.Jones,
Aust ra l .  Orch.  Res.  3 :  157-158,  f ig .7 . l6  (1998) .
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2b. Bunochilus sect. Smaragdyna D.L.Jones et
M.A.Clem. sect. nov.; ceteris sectionibus generis
Bmnchiluse D.L.Jones et M.A.Clem. al is basal is
petalorum galea inf-eriore obstructa. et labello
uniformiter smaragdino vel bubalino.
dist in-euenda. Type species: Pterostt ' l is
.s mu ru,q,t lvna D.L.Jones et M.A.Clent.

Characterised by petals with basal f langes
blocking the base of the galea; label lr .rrn
uniformly emerald green or buff brown.

New Combinations:
Bunochilus chlorogrammus (D.L.Jones et
M.A.Clern. )  D.L.Joncs et  M.A.Clem. ,  comb.  nov.

Basionym: Pterostt'lis t'hlorogrumntu
D.L.Jor res e t  M.A.Clem. .  Muel ler iu  8( l ) :  78-79.
f i g . l j - m ( 1 9 9 3 ) .

Burtochilus srnarsgdynus (D.L.Jones et
M.A.Clem.)  D.L.Jones et  M.A.Clem. ,  comb.  nov.

Basionym: Pterutstt'Ii,v snturugtlvna D.L.Jones
et  M.A.Clem. ,  Muel ler iu  8(1) :  82-83.  f ig . l ,  f - i
(  1 9 9 3 ) .

Bunochilus stenochihrs (D.L.Jones) D.L.Jones et
M.A.Clem.. comb. nov.

Basionym: Pterostyl is stenoc'hi lu D.L.Jones,
Aust ra l .  Orch.  Re.s .  3 :  153-  154,  f ig .7 . l2  (  1998) .

3. Crangonorchis

Crangonorchis D.L.Jones et M.A.Clem., gen.
nov. affinis ad PterostyLem R.Br., sed sepalo
dorsali extensione apicali longa, elongato-tereti:
ad Diplodium Sw. similis, sed rosula fbliorum
base scapi circumdans, differt. Type species:
P t e ro sty l i,s p e do g l o s s a F itzg. Figs. 2.5, 2.6.

Etymology
The generic name Crangonorclzi^r, which is based
on the common name of prawn greenhood, is
derived from the Greek, krang,on, shrimp and
Orchis another genus of Orchidaceae (but which
is often generally used when ref-erring to an
orchid).
Recognition
Crangorutrclris is recognised by the following
combination of characters:- sterile and f-ertile
plants monomorphic; clonal colonies formed by
the production of daughter tubers on the end of
stolonoid roots; leaves arranged in a basal scape-
encircling rosette; synsepalunl erect, embracing
the galea, without lateral gaps; free points of
lateral sepals long, filiform; apex of dorsal sepal

with a long f i l i form extension; label lum lamina
unlobed, enclosed within the f lower; basal
appendage extending porrectly from the labellum
base. incurved, apex penicillate; and, barrier
tr ichomes absent.

Distribution
A genus of 2 species occun' ing in castern Ar-rstral ia.
Map '1 .

Notes
Reproduction is fiom seed and by the production of
daughter tubers to form local clonal colonies.
Natural intergeneric hybrids are unknown. The
erection of this genLrs wil l  be controversial because
morphological ly i t  appears to have aff ini t ics with
Pterostyli.s, but the results of the ITS study place its
relationships with Dipktdium where it does not sit
comfbrtably from a morphological viewpoint.
although the dist inct ions appear to be relat ively
minor. The option to expand the circumscript ion of
Diplodium to include Crangpnorc'l'ris was rejected in
fhvour of the erection of a new senus.

New Combinations:
Crangonorchis depauperata (F.M.Bailey)
D.L.Jones et M.A.Clem.. comb. nov.

Basionym: Pterostylis depuuperata F.M.Bailey,
Bot. Bul l .  Dept. Agric. Queensland4: 18 (1891).

Crangonorchis pedoglossa (Fitzg.) D.L.Jones et
M.A.Clem.. comb. nov.

Basionym: Pterosmulis pedoglossa Fitzg.,
Austral.  orch. l(3): t t .  5l  (  lSl l) .
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4. Diplodium

Diplodium Sw., Ges. Naturf. Freunde Berlin
Mag. Neuesten Entdeck. Gesamntten Nuturk 4:84
(July l8l0). Type species: DipLodium austrurle
Sw. (Disperi.s nlata Labill., = Pterostllis alata
(Labil l .)  Rchb.f.).  Fig. 2.7; also Fig. 2.8,
Diplodium ttestivum.

Pterostylis sect. Foliosae G.Don in Loudon's,
Hortus Brittanicus 369 (1830). Lectotype species:
Ptercstvlis grandiflora R.Br., here designated.

Pterostylis sect. Alatae Rchb.f., Beitr. Syst.
Planz. 68-70 ( l  871). Lectotype species:
Pteros1-lis alata (Labill.) Rchb.f., here
designated.

Pterostylis sect. Antennaea Benth., Flora
Australiensis 6: 353-354 (1873). Lectotype
species: Pterostylis grandiflora R.Br., here
designated.

Pterostylis sect. Antennaea Benth. Ser.
Grctndiflorute Benth., Flora Australiensis 6: 353-
354 ( 1873). Lectotype species: Pterostylis
grandiflo ra R.Br., here designated.

Etymology
The generic name Diplodium is derived from the
Greek diplous, double, referring to the lateral
sepals being united to about the middle to form a
segment twice as wide as the other segments.

Recognition
Diplodium is recognised by the following
combination of characters:- sterile and fertile
plants dimorphic (sterile plants consisting solely
of a rosette of petiolate leaves; fertile plants
consisting of a flowering scape with either
sessile, spreading cauline leaves or reduced,
bract-like sheathing leaves); clonal colonies
formed by the production of daughter tubers on
the end of stolonoid roots; flower solitary (rarely
two); synsepalum erect, embracing the galea; free
points of lateral sepals long, filiform; dorsal sepal
often with a filiform apical extension; labellum
unlobed, partially exposed within the galea when
in the set position, rarely enclosed within the
flower; basal appendage extending porrectly from
the labellum base, incurved, apex penicillate; and,
barrier trichomes absent.

Distribution
A genus of c. 60 species distributed in Australia
and New Zealand. Map 5.

Notes
Reproduction is from seed and by the production of
daughter tubers on stolonoid roots to form local
clonal colonies. Natural intergeneric hybrids are
unknown.

Cytology
Pterostylis alobula, P. ttlveata, P. brumnlis, P. obtusa,
P. trullifolia, all2n=50 (pers. comm. B. Molloy).

New Combinations:
Diplodium abruptum (D.L.Jones) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis abrupta D.L.Jones,
Orchadian 8(6): 122-3, fig. ( 1985).

Diplodtum aestivum (D.L.Jones) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis aestiva D.L.Jones,
Muelleria 2(3): l5l-4, f ig.50 (1912).

Diplodium alatum (Labill.) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Disperis ctlata Labill., Nov. Holl.
pl. 2: 59-60, t. 210 ( I 806).

Diplodium alobulum (Hatch) D.L.Jones, Molloy
et M.A.Clem., comb. et stat. nov.

Basionym: Pteroselis trullfolia Hook.f . var.
alobula Hatch, Trans & Proc. Roy. Soc. New
Zealand 77 : 244, t.30, fig.3E-H ( 1949).

Diplodium alveatum (Garnet) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis alveata Garnet,
Victorian Naturalist 59:91-4, fig. (1939).

Diplodium angustum (A.S.George) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis angusta A.S.George,
Nuytsia l(2): 164 (191 1).

Diplodium aquilonium (D.L.Jones et B.Gray)
D.L.Jones et M.A. Clem., comb. nov.

Basionym: Pterostylis aquilonia D.L.Jones et
B.Gray, Orchadian 12(6):246-41, tig. (1997).

Diplodium asperum (D.L. Jones et M.A. Clem.)
D.L.Jones et M.A.Clem., comb. nov.

Basionym: Pterostylis aspera D.L.Jones et
M.A.Clem., Austral.  Orch. Res. 1: 120 (1989).

Diplodium atrans (D.L.Jones) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis atrans D.L.Jones,
Muelleria 8(2): 185-186, f ig.3, a-d (1994).

Diplodium brumalis (L.B.Moore) D.L.Jones,
Molloy et M.A.Clem., comtl. nov.

Basionym: Pterostylis brumalis L.B.Moore,
New Zealand J. Bot.6: 485 (1969).

Diplodium bryophilum (D.L.Jones) D.L.Jones et
M.A.Clem.. comb. nov.

Basionym: Pteroselis bryophila D.L.Jones,
Orchadian l2(4): 1 80-84, f ig. (1 997).



Diplodium coccinum (Fitzg.) D.L.Jones et Diplodium longipetalum (Rupp) D.L.Jones et
M.A.Clem., comb. nov. M.A.CIem., comb. nov.

Basionym: Pterostr^,lis coccinu Fitzg., Austral. Basionym: Pterostylis longipetala Rupp,
orch.7 (4): [ t .  3] (1878). Proc. Linn. Soc. New SouthWctle,s 68: 9 (1943).

Diplodium decurvum (R.S.Rogers) D.L.Jones et Diplodium metcalfti (D.L.Jones) D.L.Jones et
M.A.Clem.. comb. nov. M.A.Clem., comb. nov.

Basionym: Pterost.vlis decurva R.S.Rogers, Basionym: Pterostl,lis metcalfei D.L.Jones,
Trans. & Pror:. Roy. Soc. South Australia 4J: Orchadian 12(6):248-50,ti9.(1991).
339-40,t.21 (1923).

Diplodium obtusum (R.Br.) D.L.Jones et
Diplodium dolichochilum (D.L.Jones et M.A.Clem., comb. nov.
M.A.Clem.) D.L.Jones et M.A.Clem., comb. nov. Basionym: Pterosn^' l is obtusa R.Br.,  Prod.

Basionym: Pterost.t t l is t lol ichochi la D.L.Jones 327 (1810).
et M.A.Clem. in Jessop & Toelken, F/. S. Austral.
Part IV: 2l l7-2118, f ig.982B (1986). Diplodium pulchel lum (Messmer) D.L.Jones et

M.A.Clem., comb. nov.
Diplodium elegans (D.L.Jones) D.L.Jones et Basionym: Pterostylis pulchella Messmer,
M.A.Clem.. comb. nov. Proc. Linn. Soc. New South Wales 58: 429

Basionym: Pterostv-l is elegans D.L.Jones, (1933).

Orchadian 12(6): 247 -48, fig. ( 1997).
Diplodium reflexum (R.Br.) D.L.Jones et

Diplodium erythroconchum (M.A.Clem. et M.A.Clem., comb. nov.
D.L.Jones) D.L.Jones et M.A.Clem., comb. nov. Basionym: PterostyLis reflexa R.Br., Prod.

Basionym: PterosQlis erythroconcha 327 ( l8l0).
M.A.Clem. et D.L.Jones in Jessop & Toelken, F/.
S. Austral. Part IV: 2118, fig.983 (1986). Diplodium revolutum (R.Br.) D.L.Jones et

M.A.Clem., comb. nov.
Diplodium fischii (Nicholls) D.L.Jones et Basionym: Pterostylis revoluta R.Br., Prod.
M.A.Clem. .  comb.  nov.  327 (1810) .

Basionym: Pterostylis fischii Nicholls,
Victorian Naturalist 61:45, fig.A-J (1950). Diplodium robustum (R.S.Rogers) D.L.Jones et

M.A.Clem., comb. nov.
Diplodium grandiflorum (R.Br.) D.L.Jones et Basionym: Pterostylis robusta R.S.Rogers, Trans.
M.A.Clem., comb. nov. & Proc. Roy. Soc. South Austrctlict 5l:296 (1927).

Basionym: Pterostylis grandiflora R.Br.,
Prod.327 (1810). Diplodium rogersii (E.Coleman) D.L.Jones et

M.A.Clem., comb. nov.
Diplodium hamiltonii (Nicholls) D.L.Jones et Basionym: Pterostylis rogersii E.Coleman,
M.A.Clem., comb. nov. Victorian Naturalist 46: 100 (1929).

Basionym: Pterostylis hamiltonii Nicholls,
Victorian Naturalist 50: 89-91, fig.D-G ( 1933 Diplodium russellii (T.E.Hunt) D.L.Jones et

M.A.Clem., comb. nov.
Diplodium hians (D.L.Jones) D.L.Jones et Basionym: Pterostylis russellii T.E.Hunt,
M.A.Clem., comb. nov. Orchid J.,  1(l) :  42, f ig. l  (1952).

Basionym: Pterostylis hians D.L.Jones,
Orchaclian l2(4): I 85-87, fig. ( 1997) . Diplodium scabrum (Lindl.) D.L.Jones et

M.A.Clem., comb. nov.

Diplodium laxum (Blackmore) D.L.Jones et Basionym: Pterosty^lis scabra Lindl. in Edwards's,

M.A.Clem., comb. nov. Bot. Reg. l-23: Swan Riv. Append liii (1840).

Basionym: PterostyLis laxa Blackmore,
Orchadian 3: 2 (1968). Diplodium scoliosum (D.L.Jones) D.L.Jones et

M.A.Clem.. comb. nov.

Diplodium longicurvum (Rupp) D.L.Jones et Basionym: Pterostylis sc:oliosa D.L.Jones,

M.A.Clem.. comb. nov. Orchadiun 12(6):250-51, f ig. (1991).

Basionym: Pteros4-lis longicurvu Rupp,
Contr. New, Sruth Wctles Natl. Herb. l: 125 Diplodium striatum (Fitzg.) D.L.Jones et

(1941) .  M'A 'Clem" comb'  nov '
Basionym: P te ro s ry^li s st riata Fitzg., Aust ral.

o r ch .  |  ( 3 ) :  [ t . 5 ]  ( 1877 ) .

1 l



Diplodium tenuissimurz (Nicholls) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostt'lis tenuissimu Nicholls,
Vic:torian NrLturalist 67: 46-8, fig. K-P (1950).

Diplodium torquatum (D.L.Jones) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis torqucrta D.L.Jones,
Orchctcl ian 12(6): 25 I -58, f ig. (  I  997).

Diplodium trullifolium (Hook.f.) D.L.Jones,
Molloy et M.A.Clem., comb. nov.

Basionym: Ptero,styli.s trullilolia Hook.f., F1.
nov. -z ,e l .  l :  249 (  1953) .

Diplodium truncatum (Fitzg.) D.L.Jones et
M.A.Clem.. comb. nov.

Basionym: Pterostylis truncata Fitzg.,
Atr,stral.  orc'h. 1(4): [ t .  3l  (1878).

5. Eremorchis

Eremorchis D.L.Jones et M.A.Clem., gen. nov.,
affinis PterostyLo R.Br. sed margine distali
synsepali duobus lobulis obsito; labello deltato,
carni-tumido, cellula retrorsis siliceis ornatis; et
polliniis curvatis, diff'ert. Type species:
Pterostylis allantoitlea R.S.Rogers . Fig. 2.9,2,10.

Etymology
The generic name Eremorchis, derived from the
Greek eremos, solitary, lonely and Orchis,
another genus of Orchidaceae (but which is often
used generally when ref'erring to an orchid),
refers to its geographical and morphological
isolat ion.

Recognition
Eremorchis is recognised by the floral scape
elongating during anthesis; two internal lobules
on the distal margin of the synsepalum;
thickened, fleshy, deltate labellum adorned with
retrorse si l iceous cel ls; and, curved pol l inia.

Distribution
A monotypic genus endemic in south-west
Western Australia. Map 6.

Notes
Reproduction is from seed and local clonal
colonies are formed by the production of tubers
on the end of stolonoid roots. Natural intergeneric
hybrids are unknown.

New Combination:
Eremorchis allantoidea (R.S.Rogers) D.L.Jones
et M.A.Clem.. comb. nov.

Basionym: Pte rov rn lis ollantoideo R.S. Rogers,
Trttns. & Proc. Ro1,. 5.r.. Sofih Australia 64: 139
(1e40).

6. Hymenochilus

Hymenochilus D.L.Jones et M.A.Clem., gen.
nov., Pterostylidi R.Br. affinis, sed foliis
sessilibus ad subsessilibus; racemo multifloro;
sepalibus lateralibus deflexis, membranaceis, sine
acumenibus filiformibus liberis, ad basin saccum
concavum labello subtendentum fbrmantibus;
labello membranaceo, in statu intento omnino
exposito, appendice basali fusco, aucto,
rostriformi: et columnae alis trichomatibus barrier
ornatis, differt. Type species'. Pterostylis mutica
R.Br .  F igs.2 . l l ,2 . l2 .

Oligochaetochilus D.L.Szlachetko, subgen.
Glabrichilos D.L.Szlachetko, Polish J. Bot.
46(l):  23 (2001), Qtro parte). Type species:
P t e ro s ty li s c y c no c e phala F itzg.

Etymology
The name Hymenochilas, which is derived from
the Greek hymen, membrane and cheilos, lip,
refers to the very thin-textured, membranous
labellum of these orchids.

Recognition
Hymenochilus is recognised by the following
combination of characters:- sterile and fertile
plants monomorphic; clonal colonies absent;
leaves sessile, in a scape-encircling basal rosette;
raceme multiflowered; lateral sepals short,
deflexed, forming a concave pouch subtending
the labellum; labellum fully exposed in the set
position; labellum lamina unlobed, membranous;
basal appendage at right angles to the lamina,
apex rostrate, enlarged; barrier trichomes
unbranched, smooth, clavate.

Distribution
A genus of c. l2 species distributed in southern
Australia and New Zealand. Map 7.

Notes
Reproduction is solely from seed. Natural
intergeneric hybrids are unknown.

Cytology
Pterostylis tonypodct, P. tristis, 2n=52,54 (pers.
comm. B. Molloy).

Infrageneric taxa
No infrageneric taxa are recognised.
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New Combinations:
Hymenochilus bicolor (M.A.Clem. et D.L.Jones)
D.L.Jones et M.A.Clem.. comb. nov.

Basionym: Pterostylis bicolor M.A.Clem. et
D.L.Jones, Proc. Ro,v. Soc. Queenslctnd 98: 126-
8,  f ig .3  (1987) .

Hymenochilus cycnocephalus (Fitzg.) D.L.Jones
et M.A.Clem., comb. nov.

Basionym: Pterostylis cycnocephala Fitzg.,
Austral.  orch. 7(2): l t . ])  (  1876).

Hymenochilus muticus (R.Br.) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis mutica R.Br., Prod.
3 2 8  ( 1 8 1 0 ) .

Hymenochilus pratensis (D.L.Jones) D.L.Jones
et M.A.Clem., comb. nov.

Basionym: Pterostylis pratensis D.L.Jones,
Austral.  Orch. Res. 3: 149-150, f ig.7.8 (1998).

Hy m e no c hilu s r ub e nac hii (D.L. Jones ) D. L. Jones
et M.A.Clem.. comb. nov.

Basionym: Pterostylis rubenachii D.L.Jones,
Austral.  Orch. Res. 3: 150-151, f ig.7.9 (1998).

Hymenochilus tanypodus (D.L.Jones, Molloy et
M.A.Clem.) D.L.Jones, M.A.Clem. et Molloy,
comb. nov.

Basionym: Pterostylis tanypoda D.L.Jones,
Molloy et M.A. Cle m., O rc hadian 12(6): 27 3 -21 4,
fie.6 (1991).

Hymenochilus tristis (Colenso) D.L.Jones,
M.A.Clem. et Molloy, comb. nov.

Basionym: Pterostylis tristis Colenso, Trans.
& Proc. New Zealand Inst. 18:211 (1886).

Hymenochilus wapstrarum (D.L.Jones)
D.L.Jones et M.A.Clem., comb. nov.

Basionym: Pterostylis wapstrarum [as
wapstreoruml D.L.Jones, Austral. Orch. Res. 3:
156-151,  f ig .7 .  I  5  (1998) .

Hymenochilus ziegeleri (D.L.Jones) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis ziegeleri D.L.Jones,
Aust ra l .  Orch.  Res.3:  158-159,  f ig .1 . l7  (1998) .

7. Linguella

Linguella D.L.Jones et M.A.Clem., gen. nov.,
affinis ad Pterostylem R.Br. sed lobulo ligulato
atrovirenti ad conjunctionem superam synsepali;
labello brevi intra floram includenti admodum; et
trichomibus acicularibus retrorsis in marginibus
labelli, distinguenda. Type species: Pterostylis
nttna R.Br. Figs. 2.l3,, 2.14.

Etymology
The generic name Linguella is derived from the
Latrn lingud, tongue and the diminutive suffix -

ella, rn reference to the tiny, dark green, ligulate
appendage found on the anterior side of the dorsal
conjunction of the synsepalum of most species.

Recognition
Linguella is recognised by the following
combination of characters:- sterile and fertile
plants monomorphic, rarely dimorphic
(Pterostylis dilatata A.S.George); clonal colonies
formed by the production of daughter tubers on
the end of stolonoid roots; leaves arranged in a
basal or spiral, scape-encircling rosette, rarely on
a separate rosette (P. dilatata); flower solitary
(rarely two); synsepalum erect, embracing the
galea; upper conjunction of synsepalum usually
with a small, dark green, ligule-like lobe; free
points of lateral sepals short to long, filiform;
labellum lamina unlobed, fully enclosed within
the flower; basal appendage extending porrectly
from the labellum base, incurved, apex
penicillate; and, barrier trichomes absent.

Distribution
A genus of c. 30 species distributed mainly in
southern Australia with one species in New
Zealand. Map 8.

Notes
Reproduction is from seed and by the production
of daughter tubers to form local clonal colonies.
Natural intergeneric hybrids are unknown.

Infrageneric taxa
A genus of two subgenera, one newly erected:-

7a. Linguel/a subg. Linguella. Characterised by
monomorphic sterile and fertile plants. A
subgenus of two sections, one new:-

Linguella subg. Linguella section Linguella.
Characterised by the majority of leaves encircling
the base of the scape in a rosette.



New Combinations:
Linguella clavigera (Fitzg.) D.L.Jones et
M.A.Clem.. comb. nov.

Basionym: Pterostylis clavigerct Fitzg., J.
B o t . 2 3 : 1 3 8  ( 1 8 8 5 ) .

Linguella nana (R.Br.) D.L.Jones et M.A.Clem.,
comb. nov.

Basionym: PteronrnLis nana R.Br., Prod. 321
(  l 8  r0 ) .

Linguella puberula (Hook.f.) D.L.Jones,
M.A.Clem. et Molloy, comb. nov.

Basionym: Pterostylis puberula Hook.f., Fl.
nov. -ze l .  l :  249 (  1853) .

7b. Linguella subg. Linguella section
Pyramidalis D.L.Jones et M.A.Clem., sect. nov.;
ceteris sectionibus subgeneris Linguellae
D.L.Jones et M.A.Clem. sepalo dorsali
extensione longa filiformi; et apice labelli integro,
distinguenda.
Type species: Pterostylis pyramidalis Lindl.
Characterised by the leaves arranged in a spiral
up the scape.

New Combination:
Linguella pyramidalis (Lindl.) D.L.Jones et
M.A.Clem.. comb. nov.

Basionym: Pterostylis pyramidalis Lindl. in
Edwards's, Bot. Reg. l-23: Swan Riv. Append. hn
( l  840).

7c. Linguella subg. Dilatatae D.L.Jones et
M.A.Clem., subgen. nov.; ceteris subgeneribus
generis Linguellae D.L.Jones et M.A.Clem.
plantis dimorphis sterilibus fertilibusque,
distinguenda. Type species: Pterostylis dilatata
A.S.George. Characterised by dimorphic sterile
and fertile plants (flowering plants lack a rosette;
rosette occurs as a separate plant).

New Combination:
Linguella dilatata (A.S.George) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis dilatata A.S.George,
Nuyts ia  5( l ) :  61,  f ig .  (1984) .

8. Oligochaetochilus

Oligochaetochilus D.L.Szlachetko, Polish Bot. J.
46(l): 23 (2001). Type species: Oligochaetochilus
rrzfir.r (R. B r. ) D.L. S zl achetko. Figs. 2.15, 2.16.

Etymology
The name Oligochaetochilus is derived from the
Greek words oligos, few, chaetos, bristle,
chei los, l ip.

Recognition
Recognised by the following combination of
characters:- sterile and fertile plants
monomorphic; clonal colonies absent; leaves
sessile, in a scape-encircling basal rosette; raceme
multiflowered; lateral sepals deflexed;
synsepalum flat to concave, with siliceous
trichomes on the dorsal surface; labellum fully
exposed in the set position; labellum lamina
unlobed, with an enlarged basal area; basal
appendage absent; labellum margins with white
moniliform setae; barrier trichomes unbranched,
multiseriate, linear or clavate.

Distribution
A genus of c. 60 species distributed in subtropical
and southern Australia. Map 9.

Notes
Reproduction is solely from seed. Natural
intergeneric hybrids are unknown.

Infrageneric taxa
A very complex group which exhibits extensive
radiation into specific ecological niches with
remarkable morphological diversification. The
genus is here divided into 12 sections, l1 newly
erected, but further study is needed to solve some
relationships:-

8a. O li g o c hae t o c hilu s sect. O lig o c hae t o c hilu s
Lateral sepals with short, involute free points;
labellum more or less oblong with a basal lobe of
similar width to the lamina.

8b. Oligochaetochilus sect. Biseta D.L.Jones et
M.A.Clem., sect. nov.; ab sect. Oligochaetochilus
sepalis lateralibus apicibus liberis filamentosis;
lamina labellorum membranaceo, marginalibus
setis brevis et superficiale sinuato-dentatis; basi
laminae labelli paribus setarum longarum
prominentium, differt. Type species: Pterostylis
biseta Blackmore et Clemesha.

Characterised by lateral sepals with
filamentous free points; labellum lamina thin-
textured, with short marginal setae; labellum
margins regularly indented or scalloped; base of
labellum lamina with one pair of long, projecting
setae; basal lobe of labellum short.

15



Ef,or.S*o:.2t/' " I
\) . j_/ '60

b

O o

H\)\

o

\ o ^

New Caledonia\- . .-  - ' l s le  
des  P ins

o Lord Howe lsland

\
\h

I " Y
/ . f\ )

nu
/ / chatham

L^)
ls land P

wKing lslando Flinders lsland

9
ls land o

Map 8. Distribution of Linguella

Map 9. Distribution of Oligochaetochilus



New Combinations:
Oligochaetochilus cheraphilus (D.L.Jones et
M.A.Clem.) D.L.Jones et M.A. Clem., comb. nov.

Basionym: Ptero,stylis cheraphilct D.L.Jones et
M.A.Clem., MueLleria 8(l): 76-78, fig.2e-h (1993).

Oligochaetochilus petrosus (D.L.Jones et
M.A.Clem.) D.L.Jones et M.A.Clem., comb. nov.

Basionym: Pterostylis petrosa D.L.Jones et
M.A.Clem. ,  Muel ler ia  8( l ) :  79-81,  f ig .3  (1993) .

Oligochaetochilus planulatus (D.L.Jones et
M.A.Clem.) D.L.Jones et M.A.Clem., comb. nov.

Basionym: Pterovvnlis planuLakt D.L.Jones et
M.A.Clem., Muelleria 8(l): 8l-82, frg.2i-l (1993).

8c. Oligochaetochilus sect. Boormania
D.L.Jones et M.A.Clem.. sect. nov.; ab sect.
Oligochaetoc:hilus synsepalo latiore quam
longiore; labello parvo; lobo basali quam lamina
minorissime; et label lo setis numerosis longis
patentibus, differt. Type species: Pterostyli.s
boormanii Rupp.

Characterised by synsepalum broader than
long; labellum small with the basal lobe much
smaller than the lamina: labellum with numerous
long spreading setae.

8d. Oligochaetochilus sect. Chaetophora
D.L.Jones et M.A.Clem.. sect. nov.; ab sect.
Oligochaetochilus synsepalo glabro; lamina
labelli ovata, setis numerosis longis; et lobo
basali dilatato, setis numerosis, differt. Type
species: Pterutstylis chaetophora M.A.Clem. et
D.L.Jones.

Characterised by synsepalum glabrous;
labellum lamina ovate with numerous long setae;
basal lobe enlarged, with numerous setae.

8e. Oligochaetochilus sect. Gibbosa D.L.Jones et
M.A.Clem., sect. nov.; ab sect. Oligochaetochilus
sepalis lateralibus glabris apicibus liberis
divergentibus brevis; sepalo dorsalo subulato;
lamina label l i  obovata setis marginal ibus paucis.
differt. Type species: Pterostvlis gibbostt R.Br.

Characterised by lateral sepals glabrous; free
points of lateral sepals short, divergent; dorsal
sepal shortly pointed; labellum lamina obovate,
with f'ew marginal setae.

8f. Oligochaetochilus sect. Hamala D.L.Jones et
M.A.Clem.. sect. nov.: ab sect. Olisochaetochilus
sepalis lateral ibus apicibus l iberis hamatis
cernuis; marginibus petalorum basalibus
arlpl iat is; et label lo crasso ph.rs minusve ovato
prope basin constricto, diffbrt. Type species:
Pterostvlis hantutct Blackmore et Clemesha.

Characterised by free points of lateral sepals
hooked forward: petals with enlarged basal

flange; labellum thick, more or less ovate,
constricted near base.

8g. Oligochaetochilus sect. Insectifera
D.L.Jones et M.A.Clem., sect. nov.; ab sect.
Oligochaetochilus floribus arrectis versum;
marginibus synsepali postice labello incurvatis;
sepalis lateralibus apicibus liberis hamatis
cernuis; et labello setis numerosis patentibus,
differt. Type species: Pterostylis insectiftra
M.A.Clem.

Characterised by flowers facing upwards;
synsepalum margins incurved behind labellum;
free points of lateral sepals hooked forward;
labellum thick, the margins with numerous
spreading setae.

8h. Oligochaetochilus sect. Lingua D.L.Jones et
M.A.Clem., sect. nov.; ab sect. Oligochaetochilus
sepalis lateralibus apicibus liberis longiusculis;
labello exili marginibus superficiale sinuato-
dentatis; setis marginibus brevis; et lobo basali
quam lamina angustiore, differt. Type species:
P t e r o s t -v^ li s I in g uct M. A. Clem.

Characterised by free points of lateral sepals
moderately long; labellum thin, the margins
scalloped or regularly indented; marginal setae
short; basal lobe nalrower than lamina.

8i, Oligochaetochilus sect. Setifera D.L.Jones et
M.A.Clem., sect. nov.; ab sect. OligochcLetochilus
floribus arectis versum; sepalis lateralibus
apicibus liberis hamatis cernuis; labello exposito
marginibus setis numerosis diffusis, differt. Type
species: Pterostylis setiftra M.A.Clem., Matthias
et D.L.Jones.

Characterised by flowers facing upwards; free
points of lateral sepals hooked forwards; labellum
exposed as a target, thick, the margins with
numerous spreading setae.

8j. Oligochaetoc hilus sect. Spathulata D .L.J ones
et M.A.Clem.. sect. nov.; ab sect.
Oligochaetochilus sepalis lateralibus apicibus
liberis hamatis cernuis; marginibus petalorum
sine basalibus ampliatis; lamina labellorum
spathulata; lobo basali labellorum diminuto
multo, differt. Type species: Pterostllis
s;tathulata M.A.Clem.

Characterised by free points of lateral sepals
hooked forwards; petals without enlarged basal
flange; labellum lamina spathulate, the basal lobe
greatly reduced.

8k. Oligochaetochilus sect. Excelsa D.L.Jones et
M.A.Clem., sect. nov.; ab sect. Oligochaetochilus
labello crasso anguste ovato-lanceolato; lobo
basali atque lato aut latiore quam lamina; et
marginibus label lorum setis numerosis longis
diffu sis, diff-ert. Type speci es P t e ro s t 1- li s e xc' e I s cr
M.A.Clem.



Characterised by thick, narrowly ovate-
lanceolate labellum, the basal lobe as wide or
wider than lamina, and the margins with
numerous long spreading setae.

New Combinations:
Oligochaetochilus basalticus (D.L.Jones et
M.A.Clem.) D.L.Jones et M.A.Clem., comb. nov.

Basionym: Pterostylis basaltica D.L.Jones et
M.A.Clem., Muelleriu 8(1): 75-16, f ig.2a-d
(1e93).

Oligochaetochilus validus (Nicholls) D.L.Jones
et M.A.Clem.. comb. et stat. nov.

Basionym: Pterostylis squamata R.Br. var.
valida Nicholls, Victorictn Naturalist 58: 115,
f ig.A-E (1941).

Oligochaetochilus saxicola (D.L.Jones et
M.A.Clem.) D.L.Jones et M.A.Clem., comb. nov.

Basionym: Pterostylis saxicolct D.L.Jones et
M.A.Clem., Orchadian l2(3): 132-134 (1997).

81. Oligochaetochilus sect. Longicaudis
D.L.Jones et M.A.Clem., sect. nov.; ab sect.
Oligochaetochilus sepalis lateralibus apicibus
liberis longis filamentosis; lamina labellorum
membranaceo, setis marginalibus brevis,
marginibus integris et setis paribus longis
exstantibus; et lobo basali elongato, differt. Type
species: Pterostylis woollsii Fitzg.

Characterised by lateral sepals with long
filamentous free points; labellum lamina thin-
textured, with short marginal setae, entire
margins; base of labellum lamina with one pair of
long, projecting setae; basal lobe of labellum
elongated.

9. Petrorchis

Petrorchis D.L.Jones et M.A.Clem., gen. nov.;
affinis ad Pterostylem R.Br., sed plantis
dimorphis sterilibus et fertilibus; rosulis in
auctibus lateralibus basis scapis florentibus
generatis; petalis apicibus teretibus extensis; et
labello nodo apici turgido, distinguenda. Type
species: Pterostltlis bicornis D.L.Jones et
M.A.Clem. Figs. 2.17, 2.18.

Etymology
The generic name Petrorc:his, which is derived
from the Greek petros, rock and Orchis, another
genus of Orchidaceae (but which is often used
generally when refeming to an orchid), refers to
the prediliction of this species for growing on
rock ledges.

Recognition
Petrorchis is recognised by the following
combination of characters:- sterile and fertile
plants dimorphic (sterile plants consisting solely
of a rosette of spreading petiolate leaves; fertile
plants a flowering scape with sessile, bract-like
cauline leaves and leafy rosettes on lateral
growths from the base of the scape); flowers
facing inwards towards the scape; petals with
extended terete, horn-like tips; labellum lamina
unlobed but with a swollen apical knob; trilobed
basal appendage present; and, barrier trichomes
absent.

Distribution
A monotypic genus endemic in eastern Australia.
Map 10.

Notes
Reproduction is from seed and there are
indications that clonal colonies may be formed.
Natural intergeneric hybrids are known.

New Combination:
Petrorchis bicornis (D.L.Jones et M.A.Clem.)
D.L.Jones et M.A.Clem., comb. nov.

Basionym: Pterostylis bicornis D.L.Jones et
M.A.Clem., Proc. Roy. Soc. Queensland93: 124-
6, trg.4 ( 1987).
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10. Pharochilum

Pharochilum D.L.Jones et M.A.Clem., gen. nov.,
Prcrosrylidi R.Br. affinis, sed plantis sterilibus et
fertilibus dimorphis; rosula a baso scapi florentis
lateraliter orienti; racemo multifloro; sepalibus
lateralibus decurvis, marginibus incurvis; labello
3-lobato, lobis lateralibus ad basin productis et
liberis; et columnae alis trichomatibus barrier
ornatis, differt. Type species: Pterostylis
daint re ana Benth. Figs. 2.19, 2.20.

Oligochaetochilus D.L.Szlachetko, subgen.
Glabrichilos D.L.Szlachetko, Polish Bot. J.
46(l):  23 (2001), Qtro parte). Type species:
P t e ro s ty li s cy c no c e p halct F itzg.

Etymology
The generic name Pharochilum, which is derived
from the Greek pharos, cloak or mantle and
c'heilos, lip, refers to the large labellum lateral
lobes which appear to cloak the mid-lobe.

Recognition
Pharochilum is recognised by the following
combination of characters:- sterile and fertile
plants dimorphic (sterile plants consisting solely
of a rosette of spreading petiolate leaves; fertile
plants consisting of a flowering scape with
sessile, bract-like cauline leaves and leafy rosettes
on lateral growths from the base of the scape);
clonal colonies absent; raceme multiflowered;
lateral sepals obliquely deflexed; labellum nearly
fully exposed in the set position; labellum lamina
three-lobed; basal appendage absent; basal parts
of labellum lateral lobes extending as swollen
free lobes; column foot absent; and, barrier
trichomes unbranched or bifurcate.

Distribution
A monotypic genus endemic in eastern Australia.
Map I  1 .

Notes
Reproduction is solely from seed. Natural
intergeneric hybrids are unknown.

New Combination:
Pharochilum daintreanum (Benth. ) D.L.Jones et
M.A.Clem, comb. nov.

Basionym: Pterostylis daintreana Benth., F/.
Aus t ra l . 6 :  360  (1873 ) .

ll. Plumatichilos

Plumatichilos D.L.Szlachetko, Polish Bot. J. 46(l):
22 (2001). Type species: Plumntichilos barbatum
(Lindl.) D.L.Szlachetko. Figs. 2.21,, 2.22.

Distribution
A genus of c. 15 species distributed in temperate
Australia and New Zealand. Map 12.

Etymology
The name Plumatichilos is derived from the Latin
plumati, feathered and c he ilo s, lip.

Recognition
Plumatichilos is recognised by the following
combination of characters:- sterile and fertile
plants monomorphic; clonal colonies absent;
leaves sessile, ascending to erect, often with
whitish or yellowish interveinal areas; flower
with two galea openings; lateral sepals deflexed;
synsepalum with a thickened basal pad; petals
filiform; labellum fully exposed in both the set
and triggered position; labellum lamina filiform,
bearing long moniliform yellow hairs; labellum
lamina with an apical counterweight and basal
beak-like structure; column foot absent; and,
barrier trichomes unbranched, filiform.

Cytology
Plumatichilos tasmenica, 2n=52 (pers. comm.
B.Molloy).

Notes
Reproduction is solely from seed. Natural
intergeneric hybrids are unknown.

Infrageneric taxa
A genus of two sections, one new:-

lla. Plumatichilo s sect. Plumatichilo s .
Characterised by blackish petals; labellum hairs
sparse, pale yellow.

Pterostylis sect. Catochilus Benth., FIora
Australiensis 6: 354, 361 (1873). Lectotype
species: Pterostylis barbata Lindl., here
designated.

Pterostylis secL. Filiformae Rupp, Proc. Linn.
Soc. New South Wales 58: 423 ( 1933). Lectotype
species: Pterostylis barbata Lindl., here
designated.

llb. Plumatichilos sect. Plumosa D.L.Jones et
M.A.Clem., sect. nov.; ceteris sectionibus generis
Plumatichilos. petalis virentibus; et pilis labelli
densis, aureis, distinguenda. Type species:
P lumat ic h i I o s p lumo s um (Cady) D.L. S zlachetko.

Characterised by green petals; labellum hairs
dense, golden yel low.
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12. Ranorchis

Ranorchk D.L.Jones et M.A. Clem., gen. nov.:
affinis ad Pterostl,lem R.Br., sed plantis dimorphis
sterilibus et fertilibus; racemo multifloro; sepalis
lateralibus deflexis; petalis trichomibus rigentibus
marginibus intemalis galeae claudens, margine antico
lacerato et lobo dentato extenso; labello trilobo, in
suus loco positus plene exposito; lobis lateralibus
distale liberis, quaque appendice basali magna, erecta,
concava; et alis columna trichomibus anticis
impedientibus, distinguenda. Type species: Pte rosN li s
sargentii C.R.P.Andrews. Figs. 2.23, 2.U.

Oligochnetochilus D.L.Szlachetko, subgen.
Apicuchi los D.L.Szlachetko, Pol ish Bot. J. 46(l):
23 (2001), (pro parte'). Type species: Pterostylis
vittatct Lindl.

Etymology
The generic name Ranorchis, which is adapted
from this orchid's common name of "Frog
Greenhood", is derived from a combination of the
Latin rctna, frog and Orchis, another genus of
Orchidaceae (but which is often generally used
when referring to an orchid).

Recognition
Ranorchis is recognised by the following
combination of characters:- sterile and fertile
plants dimorphic (sterile plants consisting solely
of a rosette of spreading petiolate leaves; fertile
plants consisting of a flowering scape with
sessile, spreading cauline leaves); clonal colonies
absent; raceme multiflowered; lateral sepals
deflexed; petals specialised (anterior margin
lacerate, a mass of stiff barrier trichomes
blocking off the internal margins of the galea, and
an extended toothed lobe on the proximal anterior
margin); labellum fully exposed in the set
position; labellum lamina three-lobed; basal
appendage absent; lateral lobes free distally, each
with a large, erect, hollow basal appendage; and,
barrier trichomes unbranched. thickened.
moniliform.

Distribution
A monotypic genus endemic in south-west
Western Australia. Map 13.

Notes
Reproduction is solely from seed. Natural
intergeneric hybrids are unknown.

New Combination:
Ranorchis sargentii (C.R.P.Andrews) D.L.Jones
et M.A.Clem., comb. nov.

Basionym: Pterostylis surgentii C.R.P.
Andrews, -/. Western Australict Nar. Hisr. Soc.
2(2) :  51 (  1905) .

13. Speculantha

Speculantha D.L.Jones et M.A.Clem., gen. nov.:
affinis ad Pterost vnlem R.Br., sed plantis
dimorphis sterilibus et fertilibus; rosulis in
auctibus lateralibus basis scapis florentibus
generatis; racemo multifloro; floribus introrsis
scapo spectantibus; florentibus chloridolentibus;
labello intus flore amplexa aut apice
exserlulissimo; pedicelis fructificantibus distincte
elongatis, distinguenda. Type species: Pterostylis
parvifktru R.Br. Figs. 2.25, 2.26.

Etymology
The name Speculantha is derived from a
combination of the Latin speculum, mirror, and
the Greek unthos, flower, and refers to the
flowers facing inwards towards the scape.

Recognition
Speculanthct is recognised by the following
combination of characters:- sterile and fertile
plants dimorphic (sterile plants consisting solely
of a rosette of spreading petiolate leaves; fertile
plants a flowering scape with sessile, bract-like
cauline leaves and leafy rosettes on lateral
growths from the base of the scape); clonal
colonies absent; scape multiflowered; flowers
facing inwards towards the scape; flowers semen-
scented; labellum fully enclosed in the flower or
the tip just visible; labellum lamina unlobed;
basal appendage present, apex trilobed or
penicillate; pedicels elongating noticeably in
fruit; and, barrier trichomes absent.

Distribution
A genus of c. 15 species distributed in eastern
Australia. Map 14.

Notes
Reproduction is solely from seed. Natural
intergeneric hybrids are unknown.

Infrageneric taxa
A genus of two sections. one new:-

l3a. Speculantha sect. Speculantha.
Characterised by scape not elongating in fruit.

New Combinations:
Speculantha aphylla (Lindl.) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis aphylla Lindl., Gen.
sp. orchid. p\.392 (1840).

Speculantha atriola (D.L.Jones) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis atriola D.L.Jones,
Austral.  Orch. Re.r. 3: 140-141, f ig.7.3 (1998).

82



Speculantha nigricans (D.L.Jones et M.A.Clem.)
D.L. Jones et M.A.Clem.. comb. nov.

Basionym: Pterostylis nigricans D.L.Jones et
M.A.Clem ., Austrobcti le ,-a 2(5): 550- 1,
f ig .2E,F&G (1988) .

Speculantha parviflora (R.Br.) D.L.Jones et
M.A.Clem.. comb. nov.

Basionym: Pterostylis parviflora R.Br., Prod.
327  ( r8 r0 ) .

l3b. Speculantha sect. Elongatae D.L.Jones et
M.A.Clem., sect. nov.; sectione Speculanthct
scapo fructifero producto, differt. Type species:
P t e ro s t y* li s uli gino s a D.L. Jones.

Characterised by scape elongating greatly in
fruit.

New Combination:
Speculantha uliginosa (D.L.Jones) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostvlis uliginosa D.L.Jones,
Austral.  Orch. Res. 3: 155-156, f ig.7. l4 (1998).

14. Stamnorchis

Stamnorchis D.L.Jones et M.A.Clem., gen. nov.:
affinis ad Pterostltlem R.Br., sed plantis
dimorphis sterilibus et fertilibus; racemo
multifloro; sepalo dorsali quam sepalis et petalis
lateralibus multo breviore: venis principalibus
floralibus porcatis manifeste formantibus;
synsepalo oblique erecto apicibus liberis
recurvissimis; petalis cauliculatis marginibus
anticis expansissimis et apicibus uncinatis; et alis
columna trichomibus anticis impedientibus,
distinguenda. Type species: Pterostylis recutva
Benth. Figs. 2.27, 2.28.

Etymology
Arising from of its common name of Jug Orchid,
the generic name Stamnorchis is derived from a
combination of the Greek stamnos, earthen jar or
bottle and Orchis, another genus of Orchidaceae
(but which is often generally used when referring
to an orchid).

Recognition
Stamnorchis is recognised by the following
combination of characters:- sterile and fertile
plants dimorphic (sterile plants consisting solely
of a rosette of spreading petiolate leaves; fertile
plants a flowering scape with sessile, spreading
cauline leaves); clonal colonies absent; raceme
multiflowered; dorsal sepal much shorter than the
lateral sepals and petals; main floral veins
forming strongly raised ridges; synsepalum
obliquely erect, not embracing the galea; free
points strongly recurved, terete; petals stalked,
with a greatly expanded anterior margin and an
uncinate apex; labellum lamina three-lobed, the
lateral lobes mostly fused; basal appendage
present, apex trilobate; and, barrier trichomes
thickened, entire or lobed.

Distribution
A monotypic genus distributed in south-west
Western Australia. Map 15.

Notes
Reproduction is solely from seed. Natural
intergeneric hybrids are unknown.

New Combination:
Stamnorchis recurva (Benth.) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis recurva Benth., Fl.
Aust ra l .6 :  360 (1873) .
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15. Taurantha

Taurantha D.L.Jones et M.A. Clem., gen. nov.:
affinis ad Diplodio Sw. et Pterostylo R.Br., sed
sinu synsepali et apici labelli duo incisuro
profunde, differt; et idem, Diplodio Sw., rosula
basali scapo circumdante, et sepalo dorsali acuto,
differt. Type species: Pterostylis ophioglossa
R.Br. Figs.2.29,2.30.

Etymology
The generic name Taurantha, is derived from a
combination of the Latin taurus, bull and Orchis,
another genus of Orchidaceae (but which is often
generally used when referring to an orchid); the
floral shape is reminiscent of a bulls head.

Recognition
Taurantha is recognised by the following
combination of characters:- sterile and fertile plants
monomorphic; clonal colonies formed by the
production of daughter tubers on the end of
stolonoid roots; leaves arranged in a basal, scape-
encircling rosette; flower solitary (rarely two);
synsepalum erect, embracing the galea; free points
of lateral sepals long, filiform; labellum apex
exserted from the sinus or extending above the
sinus, the apex broadly or deeply notched; basal
appendage extending porrectly from the labellum
base, incurved, apex penicillate; and, barrier
trichomes absent.

Distribution
A genus of c. J species distributed in eastern
Australia and New Caledonia. Map 16.

Notes
Reproduction is from seed and by the production

of daughter tubers to form local clonal colonies.
Occasional natural intergeneric hybrids occur
with some Diplodium species, these hybrids
persisting as local clonal colonies via vegetative
reproduction. Although morphologically distinct,
Taurantha aligns itself with Diplodium (for

further discussion see notes under that genus).

New Combinations:
Taurantha collina (Rupp) D.L.Jones et
M.A.Clem.. comb. et stat. nov.

Basionym: Pterostylis ophioglossa R.Br. var.
collirut Rupp, Proc. Linn Soc. New South Wales
54:552 (1929).

Taurantha concinna (R.Br.) D.L.Jones et M.A.
Clem.. comb. nov.

Basionym: Pterostylis concinna R.Br., Prod.
326  (1810 ) .

Taurantha ophioglossa (R.Br.) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: Pterostylis ophioglossa R.Br.,
P rod .326  (1810 ) .

Taurantha splendens (D.L.Jones et M.A.Clem.)
D.L.Jones et M.A.Clem., comb. nov.

Basionym: Pterostylis splendens D.L.Jones et
M.A.Clem., Orchadian 12(7): 322-325, fig.
(  l  998) .

Taurantha taurus (M.A.Clem. et D.L. Jones)
D.L.Jones et M.A.Clem., comb. nov.

Basionym: Pterostylis taurus M.A.Clem. et
D.L.Jones, Austral.  Orch. Res. l :127 (1998).

Taurantha tenuicauda (Kraenzl.) D.L. Jones et
M.A. Clem., comb. nov.

Basionym: Pterostylis tenuicauda Kraenzl.,
Neu-Caledon. orchid. 63 (1909).

Natural hybrids:
Taurantha X conoglossc (Upton) D.L.Jones et
M.A.Clem., comb. nov.

Basionym: PterosQlis X conoglossa Upton,
Orchadian 2: 1 14 (1967).
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16. Urochilus

Urochilus D.L.Jones et M.A.Clem., gen. nov.:
afflnis ad Pterost v-lenz R.Br., sed plantis
dimorphis sterilibus et f'ertilibus; racemo
multif'loro; sepalis lateralibus deflexis; synsepalo
in pagina anticis micropapil l is albis bul l i formibus
et labello lacuna infbssa inferna; sepalis
lateral ibus apicibus l iberis tr iangularibus; label lo
tr i lobatis, in suus loco positus plene exposito.
lamina labelli umbone basali dilatato et appendice
caudata ad umbonem proxime connata et distale
l ibera: et al is columna tr ichomibus anticis
impedientibus, dist inguenda. Type species:
Pterosrylis vittata Lindl. Figs. 2.31, 2.32.

Oligochaetoc'hiLus D.L.Szlachetko, subgen.
Apicuchi los D.L.Szlachetko, Pol ish Bctt.  J. 46(l):
23 (2001), (pro parte). Type species: Pterostlnlis
vittctta Lindl.

Etymology
The name UrochiLus. which is derived from the
Greek oura, tall and cheilos, Iip, refers to the
small tail-like growth at the base of the labellum.

Recognition
Urochilus is recognised by the fbllowing
combination of characters:- sterile and fertile
plants dimorphic (sterile plants consisting of a
rosette of petiolate leaves; fertile plants consisting
of a flowering scape with sessile, spreading
cauline leaves); clonal colonies absent; raceme
multiflowered; lateral sepals deflexed;
synsepalum flat to concave, with white bubble-
like micropapillae on the anterior surface and a
sunken pit beneath the labellum; free points of
lateral sepals short, triangular; labellum fully
exposed in the set position; labellum lamina
obscurely three-lobed, with an enlarged basal
mound; basal appendage caudate, proximally
fused to the mound, distally free; and, barrier
trichomes short, thickened, clavate.

Distribution
A genus of c. 6 species distributed in southern
Austral ia. Map 17.

Notes
Reproduction is solely fiom seed. Natural
intergeneric hybrids are unknown.

Infrageneric taxa
No infiageneric taxa are recognised.

New Combinations:
Urochilus concavus (D.L.Jones et M.A.Clem.)
D.L.Jones et M.A.Clem.. comb. nov.

Basionym: Pterost-v^lis concavo D.L.Jones et
M.A.Clem., Austrul.  Orch. Res. l :  l2l ,  f ig.4,E-H
( r e8e).

Urochilus sanguineus (D.L.Jones et M.A.Clem.)
D.L.Jones et M.A.Clem.. comb. nov.

Basionym: Pterostynlis sctnguinea D.L.Jones et
M.A.Clem., Austral.  Orch. Res. I  :  126-7 , f ig.4A-D
(  1989) .

Urochilus vittatus (Lindl.) D.L.Jones et M.A.Clem.,
comb. nov.

Basionym: Pterostylis vittata Lindl. in
Edwards's, Bot. Reg. l-23: Swan Riv. Appenrl. liii
(  l  840).

17.X Taurodium

A hybrid genus between species of Diplodium and
Taurantha.

X Taurodium X furcillatum (Rupp) D.L.Jones et
M.A.Clem.. comb. nov.

Basionym: Pterostylis X furcillata Rupp, Proc.
Linn. Soc. New South Wales 55: 415 ( 1930).

X Taurodium X toveyanum (Ewart et Sharman)
D.L.Jones et M.A.Clem., comb. nov.

Basionym: Pterostylis X toveyctna Ewart et
Sharman, Proc. Roy. Soc. Victorlrz (new ser.) 28(2):
235 ,1916\.
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Artificial key to the genera of Pterostylidineae

I Galea with two openings; labellum lamina fi l ifbrm, with a swollen apical knob;
labef lum margins with coarse moniliform yellow setae Plumatichilos

1. Galea with a single opening; labellum lamina never fi l i fbrm; labellum margins entire,
with clear sil iceous trichomes or with white setae, never with coarse moniliform yellow setae 2

2 Lateral sepals erect or obliquely erect in front of the galea (rarely projecting forwards as in

P. porrecta); labellum wholly or partially enclosed within the galea; labellum lamina with a
linear, decurved penicil late basal appendage 3

2. Lateral sepals obliquely deflexed to fully deflexed below the galea; labellum fully exposed or
rarely the basal part hidden by the petals; labellum lamina without a basal appendage or,
if present, the appendage never penicil late 13

3 Free points of lateral sepals sharply recurved in front of the synsepalum; dorsal sepal
with ridged veins; petals with hooked apices Stamnorchis

3. Free points of lateral sepals erect or recurved behind the galea; dorsal sepal smooth;
petals without hooked apices 4

4 Rosette I -3 per plant, arising on a lateral growth from the base of the scape; fiee points

of lateral sepals not, or hardly exceeding the galea. Flowers multiple (regularly 2 or more) 5
4. Rosette solitary, scape-encircling or forming a separate sterile plant; free points of lateral

sepals extending well past the galea. Flower solitary (rarely 2) 6

5 Petal apex with a terete horn-like extension, labellum apex swollen and knob-like Petrorchis

5. Petal apex entire, lacking any horn-like extension; labellum apex flat,
not swollen and knob-like Speculantha

6 Rosette not attached to the flowering plant but forming a separate sterile plant 7

6. Rosette leaves encircling the scape, either in a tight basal rosette or loose spiral 8

7 Synsepalum with a ligulate flap on the upper surface Linguella

7. Upper surface of synsepalum entire, without a ligulate flap Diplodium

8 Synsepalum with a ligulate flap on the upper surface Linguella

8. Upper surface of synsepalum entire, without a ligulate flap 9

9 Labellum thick and sausase-like Eremorchis

9. Labellum thin 10

10 Dorsal sepal with a long fi l iform extension ll
10. Dorsal sepal entire 12

11 Rosette encircling the base of the scape Crangonorchis
11. Rosette on a separate growth Diplodium

12 Labellum apex entire Pterostylis
12. Labellum apex narrowly or broadly emarginate Taurantha

13 Lateral sepals fully deflexed; rosette solitary, scape-encircling or forming a
separate sterile plant 14

13. Lateral sepals obliquely def-lexed; rosette 1-3 per plant, arising on a lateral growth

from the base ofthe scape Pharochilum

14 Leaves forming a rosette encircling the base of the scape; leaves on scape
reduced to sheathing bracts 15

14. Rosette a separate sterile plant, never attached to the flowering plant; leaves on scape
large and spreading 77



15 Petals with deeply serrate anterior margins; labellum strongly 3-lobed, each

lateral lobe with a large, erect, hollow, basal appendage

15. Petals with entire or minutely denticulate anterior; margins; labellum obscurely 3-lobed,

the lateral lobes without any basal appendage

16 Basal part of lateral sepals scarcely united, forming a pouch about as long as

widel labellum lamina unlobed, membranous, lacking marginal setae;

basal appendage present

16. Basal part of lateral sepals firmly fused, flat or concave, if pouched then longer

than wide; labellum lamina lobed, coriaceous, the margins with prominent

white moniliform setae; basal appendage absent

l7 Rosette leaves about as wide as long; lateral sepals as broad as long, with a shallow

concavity beneath the labellum; labellum with a basal tail-l ike structure

17. Rosette leaves much longer than wide; lateral sepals longer than wide, without a

concavity beneath the labellum; labellum with a basal mound but no tail-l ike structure
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Fig. 2.1 Pterostylis curta, Warrandyte, Vic, J.Roberts.
a. flowering plant; b. flower from fiont; c. flower from side; d. labellum from above, flattened out; e.
labellum apex; f. labellum basal appendage; g. column and labellum from side; h. column wing, interior
view; i .  st igma;j.  pol l inium; k. dorsal sepal; l .  synsepalum; m. petal.
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Fig. 2.2 Longitudinal section of flower of Pterostylis curta (labellum in set position).
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Fig.2.3 Bunochilus longifulius, Bundana, NSW, R.Angus.
a. flowering plants; b. sterile plant (rosette); c. flower from front;
above, f-lattened out; f. labellum from side; g. column fiom front;
column wing, interior view with enlarged barrier tr ichomes;j .  st igma;

d. flower frorn side; e. labellum from
h. column and labellum fiom side: i.
k. pol l inium; l .  synsepalum; m. petal.



Fig.2.4 Longitudinal section of flower of Bunochilus longifolius (labellum in set position).

q ?



l

(

"/A
/ " '

1
\+mm
t
J

Fig. 2.5 Crangonorchis pedoglossa, Nowra, NSW, R.Tunstall & Wilsons Promontory, Vic, M.Clements &
H.Richards.
a. flowering plants; b. flower from front; c. flower from side; d. labellum from above, flattened out; e.
column from front; f. column and labellum from side; g. stigma; h. pollinium; i. dorsal sepal;j. synsepalum;
k. petal.



Fig.2.6 Longitudinal section of flower of Crangonorchis pedoglossa (labellum in set position).
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Fig.2.7 Diplodtum alatum, Sandy Bay, Tas., P.PcLlmer.
a. f'lowering plants; b. sterile plant (rosette); c. f-lower from front; d. flower from side; e. labellum fiom
above, flattened out; f. column from fiont; g. column and labellum from side; h. column wing, interior view;
i.  st igma;j.  pol l inium; k. dorsal sepal; l .  synsepalum; m. petal.



Fig. 2.8 Longitudinal section of flower of Diplodium aestivum (labellum in set position).
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Fig. 2.9 Eremorchis allantoidea, Ravensthorpe, WA, R.Tun s tall.
a. flowering plants; b. sterile plant (rosette); c. flower from front; d. flower from side; e. labellum from
above, flattened out; f. column from front; g. column and labellum from side; h. stigma; i. pollinium;j. dorsal
sepal; k. synsepalum; l. petal.
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Fig. 2.10 Longitudinal section of flower of Eremorchis allantoidea (labellum in set position).
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Fig.2.11 Hymenochilus muticus, Hervey Range, NSW, D.Jones.
a. flowering plant; b. flower from front; c. flower from side; d. labellum from above, flattened out; e.
labellum basal appendage; f. column from front; g. column and labellum from side; h. column wing, interior
view with enlarged barrier trichomes; i. stigma;j. pollinium; k. synsepalum; l. petal; m. rosette leaf.



Fig.2.I2 Longitudinal section of flower of Hymenochilus muticus (labellum in closed position).
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Fig.2.13 Linguella nane, Sherwood, Tas., H.Ronken.
a. flowering plants; b. sterile plant (rosefte); c. flower from front; d. flower from side; e. labellum fiom
above, flattened out; f. column from front; g. column and labellum from side; h. column wing, interior view;
i.  st igma;j.  pol l inium; k. dorsal sepal; l .  synsepalum; m. petal;  n. label lum hinge.
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Fig.2.l4 Longitudinal section of flower of Linguella nana (labellum in closed position).
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Fig. 2.15 Oligochaetochilus rufus, Neath, NSW, J.Roberts.
a. flowering plant; b. flower from front; c. flower from side; d. labellum from above, flattened out, with
enlarged marginal seta; e. labellum from side; f. labellum from below; g. column from front; h. column and
labellum from side; i. column wing, interior view with enlarged barrier trichomes;j. stigma; k. pollinium; l.
synsepalum; m. petal.
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Fig.2.16 Longitudinal section of flower of Oligochaetochilus setifer (labellum in set position).

105



;e- > 
'Yl,z

N\I
\ \  / / zmmt uJ

Fig. 2.17 Petrorchis bicornis , Mt Maroon, Qld, D.Jones & T.Jones.
a. flowering plants with lateral rosettes; b. sterile plant (rosette); c. flower from front; d. flower from side, e.
labellum from above, flattened out; f. labellum from side; g. labellum apex; h. column from front; i. column
and labellum from side;j. stigma; k. pollinium; l. dorsal sepal; m. synsepalum; n. petal; o. rosette leaf.



Fig. 2.18 Longitudinal section of flower of Petrorchis bicornis (labellum in set position).
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Fig. 2.19 Phuro c hilum daintreanum, Sassafras, NSW, D. J one s .
a. flowering plants; b. lateral rosette arising from base of scape; c. flower from front; d. f-lower from side; e.
labellum from above, flattened out; f. labellum from below; g. labellum hinge; h. column fiom front; i.
column and labellum from side;j. top of column and interior of column wing with enlarged barrier trichomes;
k. st igma; l .  pol l inium; m. synsepalum; n. petal.
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Fig.2.20 Longitudinal section of flower of Pharochilum datntreanum (labellum in set position).
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Fig. 2.21 Plumatichilos barbatum, Carmel, WA, D. J one s 2 3 42.
a. flowering plants; tr. flower from front; c. flower from side; d. labellum from above, flattened out; e.
column and labellum from side, with enlargement of part of labellum hair; f. labellum apical knob, from
above; g. labellum apical knob, from side; h. labellum base, from above; i. labellum base, from side; j.
interior view cf column wing, with enlarged apical lobule and barrier trichomes; k. column from front; l.
st igma; m. pol l inia; n. synsepalum; o. petal.
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Fig.2.22 Longitudinal section of flower of Plumatichilos barbatum (labellum in closed position).
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Fig.2.23 Ranorchis sargentii, Gunapin, W A, C.French (Jones 13180).
a. flowering plants; b. sterile plant (rosette); c. flower from front; d. flower from side; e. labellum from
above; f. labellum from below; g. column from front; h. column and labellum from side; i. column wing,
interior view with enlarged bamier trichome;j. stigma; k. pollinium; l. labellum from side; m. synsepalum; n.
petal with enlarged petaline trichome.



Fig.2.24 Longitudinal section of flower of Ranorchis sargentii (labellum in closed position).
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Fig.2.25 Speculantha pamiJlora, Manning Lookout, NSW, D.Jones.
a. flowering plants, two with lateral rosettes; b. sterile plants (rosette); c. flower from front; d. flower from
side; e. labellum from above, flattened out; f. column and labellum from side; g. top of column and internal
view of column wing; h. st igma; i .  pol l inium;j.  dorsal sepal; k. synsepalum; l .  petal;  m. label lum hinge.



Fig.2.26 Longitudinal section of flower of Speculantha parviflora (labellum in set position).
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Fig.2.27 Stamnorchis recurva, Broke Inlet, WA, C.French.
a. flowering plant; b. sterile plant (rosette); c. flower from front; d. flower from side; e. flower from rear; f.
labellum from above; g. labellum from below; h. column from front; i. column and labellum from side; j.

column wing, interior view with enlarged barrier trichomes; k. stigma; l. pollinia; m. dorsal sepal; n.
synsepalum; o. petal.



Fig.2.28 Longitudinal section of flower of Stamnorchis recurva (labellum in closed position).
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Fig.2.29 Taurantha ophioglossa, Castlereagh State Forest, NSW, R.Tunstall.
a. f'lowering plants; b. flower from front; c. flower from side; d. labellum from above, flattened out; e.
column from front; f. column and labellum from side; g. stigma; h. pollinium; i. dorsal sepal;j. synsepalum;
k. petal.



Fig. 2.30 Longitudinal section of flower of Tuurantha ophioglossa (labellum in set position).
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Fig. 2.31 Urochilus vittatus, Albany, W A, R.Heberle.
a. flowering plant; b. sterile plant (rosette); c. flower from front; d. flower from side; e. labellum from above;

f. labellum from side; g. labellum hinge; h. column from front; i. column and labellum from side; j. column

wing, interior view with enlarged barrier trichomes; k. stigma; l. pollinium; m. synsepalum; n. petal.



Fig.2.32 Longitudinal section of flower of Urochilus vittatus (labellum in set position).
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Table 2.1. Diagnostic features of Pterostylidinae

Character Pterostvlis Diplod.ium Crangonorchis Eremorchis Taurantha

Formation of

clonal colonies
yes yes yes yes yes

Sterile and fertile

plants
monomorphic

most species

dimorphic;few

monomomhic

monomorphic monomorphic
mono-

morphic

Rosette

arrangement
basal

mostly separate; few

basal
basal basal basal

Leaf attachment

on rosette

petiolate and

sessile

petiolate and sessile
petiolate petiolate petiolate

Flower number one(two) one(two) one one one

Flower attitude outward outward outward outward outward

Floral scent none none none none none

Synsepalum

attitude
erect erect erect erect erect

Synsepalum

micropapillae
absent absent absent absent absent

Synsepalum pit absent absent absent absent absent

Length of free

points
Iong long long long long

Free point attitude erect erect erect erect erecl

Shape of free

points

narrowly

tapered;

filiform-terete

filiform-terete filiform-terete filiform-terete
filiform-

terete

Labellum exposure partly partlyt rarely enclosed enclosed partly partly

Labellum lobing unlobed unlobed unlobed unlobed unlobed

Labellum setae absent absent absent absent absent

Basal appendage penicillate penicillate penicillate penicillate penicillate

Synsepalum lobule absent absenl absent double absent

Rideed floral veins absent absent absent absent absent

Barrier trichomes absent absent absent absent absent
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Character Linguella Speculanthn Petrorchis Stamnorchis Phnrochilum

Formation of clonal

colonies
yes no no no no

Sterile and fertile plants

most specles

monomorphic;

one dimorphic

dimorphic dimorphic dimorphic dimorphic

Rosette arrangement
mostly separate;

one basal lateral lateral separate lateral

Leaf attachment

on rosette

petiolate and

sessile periolate petiolate petiolate petiolate

Flower number one multiple multiple multiple multiple

Flower attitude outward inward inward outward outward

Floral scent none semen semen none none

Synsepalum attitude erect erect erect obliquely erect
obliquely

deflexed

Synsepalum

micropapillae
absent absent absent absent absent

Synsepalum pit absent absent absent absent absent

Leneth of free points long short short long short

Free point attitude erect erect erect recurved
obliquely

deflexed

Shape offree points f,rliform{erete triangular triangular filiformterete filiform-terete

Labellum exposure enclosed partly enclosed partly enclosed partly

Labellum lobing unlobed unlobed unlobed three-lobed three-lobed

Labellum setae absent absent absent absent absent

Basal appendage penicillate
tripartite/

penicillate
tripartite penicillate absent

Synsepalum lobule present absent absent absent absent

Ridsed floral veirs absent absent absent present absent

Barrier trichomes absent absent absent present present
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Character
Oligochaeto-

chilus
Hvmenochilus Plumntirhilns Ranorchis Bunochilus Urochilus

Formation of

clonal colonies
no no no no no no

Sterile and fertile

plants
monomorphic monomorptuc

mono-

morphic
dimorphic dimorphic dimorphic

Rosette

arrangement
basal basal basal separate separate separate

f,eaf attachment

on rosette
sessile sessile sessile petiolate petiolate petiolate

Flower number multiple multiple one multiple multiple multiple

Flower attitude outward outward outward outward outward outward

Floral scent none none none none none none

Syrsepalum

attitude
deflexed deflexed deflexed deflexed deflexed deflexed

Synsepalum

micropapillae
absent absent absent absent presenl present

Synsepalum pit absent absent absent absent absent present

Length offree

points
short to long short long long short short

Free point attitude deflexed deflexed deflexed deflexed deflexed deflexed

Shape offree

points
Frliform-terete triangular linear-oblong filiform-terete triangular triangular

Labellum

exposure
fully tully tully tully tu11y fully

Labellum lobing unlobed unlobed unlobed threelobed three-lobed
three-

lobed

Labellum setae
white/

monilifo'rm
absent

yellow/

moniliform
absent absent absent

Basal appendage absent
ligulate/

rostrate

sessile/

rostmte
tripartite absent caudate

Synsepalum

lobule
absent absent absent absent absent absent

Ridged floral

veins
absent absent absent absent absent absent

Barrier trichomes present present present present present present
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3. A Synopsis of the Subtribe Pterostylidinae

David L. Jonesl, Mark A. Clementsr and Brian P.J. Molloy2

rCentre for Plant Biodiversity Research, Australian National Herbarium,
GPO Box 1600, Canberra, Australian Capital Territory, Australia, 2601.

2Research Associate, Landcare Research, PO Box 69, Lincoln, New Zealand.

ABSTRACT

A synopsis of the new interpretation of the subtribe Pterostylidinae is presented, including nomenclatural details,

typification, synonymy and distribution. Lectotypifications are made for P. australis Hook.f., P. celans Rupp, P. clavigera

Fitzg., P. emarginala Colenso, P. graminea Hook.f., P. mackibbinii F.Muell., P. micromega Hook.f., P. papuana var.

seranica J.J.Sm., P. semirubra F.Muell., P. speciosa Colenso and P. vereenae R.S.Rogers. P. trullifolia Hook.f. is

relectotypified, the typification of P. humilis R.S.Rogers is clarified, P. speciosa Colenso is reduced to a synonym of P.

patens Colenso, P. papuana var. seranica J.J.Sm. to a synonym of P. novoguineensis Ridley and P. reJlexa var. intermedia

Ewart to a synonym of Diplodium striatum (Fitzg.) D.L.Jones et M.A.Clem.

INTRODUCTION

As a result of the studies presented in the preceding
two papers of this volume (Jones & Clements
2002a, Jones & Clements 2OO2b), and those of the
ad hoc treatment of Pterostylis by Szlachetko
(2001), taxonomic and nomenclatural changes have
been made to the interpretation of most taxa within
the subtribe Pterostylidinae. To reduce confusion as
to the placement of taxa, a synopsis of the subtribe
is presented here, and an index and summary table
(Table 3.1) are provided for cross-referencing. Place
of publication, typification,' synonymy and
distribution are presented alphabetically within
genera or infrageneric groupings for all accepted
taxa.

Abbreviations: NI (North Island); SI (South
Island); ChI (Chatham Island); PKI (Poor Knights
Island); StI (Stewart Island); Qld (Queensland);
NSW (New South Wales); Vic (Victoria); Tas
(Tasmania); SA (South Australia); WA (Western
Australia); LHI (Lord Howe Island).

PTEROSTYLIDINAE Pfitzer, Entwurf Anordn.
Orch. 97 (Jan.-April 1887) (as 'Pterostylideae').

Type: Pterostylis R.Br.
Pterostylideae (Pfitzer) P.Royen, Alpine Fl. New

Guinea 2: 88-89 (1979).

Bunochilus

Bunochilus D.L.Jones et M.A.Clem., Austral.
Orch. Res. 4: 66 (2002). Type species: Bunochilus
longifolius (R.Br.) D.L.Jones et M.A.Clem.
(P te ro sty lis long ifolia R.Br.).

Oligochaetochilus D.L.Szlachetko subgen.
Apicuchilos D.L.Szlachetko, P olish Bot, J. 46(I): 23
(2001), Qtro parte). Type species: Pterostylis vittata
Lindl.

sect. Bunochilus
Pterostylis R.Br. sect. Squamatae G. Don in

Loudon's, Hortus Brittanicus 369 (1830). Lectotype
species: Bunochilus longifolius (R.Br.) D.L.Jones et
M.A.Clem. (Pterostylis longifolia R.Br.), fide Jones
& Clements (2002).

Bunochilus longifulius (R.Br.) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 66 (2002);
Pterostylis longifolia R.Br., Prod. 327 (1810).
Type: "(J.) D.Caley & Bauer v..r." [New South
Wales. Port Jackson, North Brush, June 1804,
G.Caley s.n.l (lecto 3y11t, fide Clements 1989;
isolecto AD!, W!). Dist: Australia (NSW).

Bunochilus melagrammus (D.L.Jones) D.L.Jones
et M.A.Clem., Austral. Orch. Res. 4: 66 (2002),
Pterostylis melagramma D.L.Jones, Austral. Orch.
Res. 3: 145-146, f ig. 7.6 (1998). Type: Tasmania.
King Island, Pegarah, 4 Nov. 1991, D.L.Jones 8461
(ho lo  CANB! ;  iso  AD! ,  BRI ! ,  HO! ,  MEL! ,  NSW!) .
Dist: Australia (NSW, Vic, Tas, SA).

Bunochilus tunstallii (D.L.Jones et M.A. Clem.)
D.L.Jones et M.A.Clem., Austral. Orch. Res. 4: 66
(2002); Pterostylis tunstallii D.L.Jones et
M.A.Clem., Austral. Orch. Res. 1: 128 (1989).
Type: New South Wales. Nowra-Braidwood road,
200 m N of Tomerong intersection, June 1987,
R.G.TunstaU 201 ftolo CANB!). Dist: Australia
(NSW, Vic, Tas).
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Bunochilus williamsonii (D.L.Iones) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 66 (2002);
Pterostylis williamsonii D.L.Jones, Austral. Orch.
Res.  3 :  157-158,  f ig .  7 .16 (1998) .  Type:  Tasmania.
Coles Bay,25 July 1991, Ron & Kath Williamson
(Jones 7532) (holo CANB!; iso HO!). Dist:
Australia (Tas).

sect. Smaragdyni D.L.Jones et M.A.Clem., Austral.
Orch. Res. 4: 6l (2002). Type species: Bunochilus
smaragdynas (D.L.Jones et M.A.Clem.) D.L.Jones
et M.A.Clem. (Pterostylis smarctgdyna D.L.Jones et
M.A.Clem.) .

Bunochilus chlorogrammus (D.L.Jones et M.
A.Clem.) D.L.Jones et M.A.Clem., Austral. Orch.
Res. 4: 61 (2002). Pterostylis chlorogramma
D.L.Jones et M.A.CIem., Muelleria 8(1): 78-79,
f ig. l j -m (1993). Type: Victoria. Near Grantvl l le,2l
Aug. 1991 , G.Glare (Jones 7585) (holo CANBI; iso
MEL!). Dist:  Austral ia (Vic, ?SA)

Bunochilus smaragdynus (D.L.Jones et M.A.
Clem.) D.L.Jones et M.A.Clem., Austral. Orch. Res.
4: 6l (2002). Pterostylis smaragdyna D.L.Jones et
M.A.Clem., Muelleria 8(l) :  82-83, f ig.1f- i  (1993).
Type: Victoria. Ironbark Road, Diamond Creek, 9
July 1987, H.M.E.Richards 201 (holo CANB!; iso
MEL!). Dist:  Austral ia (Vic, SA).

Bunochilus stenochilus (D.L.Jones) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 6l (2002);
PterosQlis stenochila D.L.Jones, Austral. Orch.
Res. 3: 153-154, f ig. 7.12 (1998). Type: Tasmania.
Brooks Bay,22 Aug. 1992, Wapstra (Jones 9918)
(holo CANB!; iso HO!). Dist:  Austral ia (Tas).

Crangonorchis

Crangonorchis D.L.Jones et M.A.Clem., Austral.
Orch. Res. 4: 61 (2002). Type species:
Crangonorchis pedoglossct (Fitzg.) D.L.Jones et
M.A.Clem . (P te ros ty lis pedo glo s s a Fitzg.).

Crangonorchis depauperata (F.M.Bailey)
D.L.Jones et M.A.Clem., Austral. Orch. Res. 4: 67
(2002); Pterostylis depauperata F.M.Bailey, Bot.
Bull. Dept. Agric. Queensland 4: 18 (1891). Type:

Queensland. Near Cairns, 1890, C.J.Wild s.n. (lecto
BP.I ,fide Clements 1989). Dist: Australia (Qld).

Pterostylis carinata Dockr., North Queenslond
Natural ist 23(l  l0): 4-5, f ig. (1955). Type:

Queensland. Ravenshoe District, North Queensland,
l6 April 1954, W.W.Abell & W.G. McPherson s.n.
(ho lo  NSW!) .

Crangonorchis pedoglossa (Fitzg.) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 67 (2002);
Ptero,snlis pedoglosstt Fitzg., Austral. orch. 1(3):

[ t .5] (1877).Type: New South Wales. Long Bay,
Sydney, June 1873, R.D.FitzGerald s.n. (lecto
FitzGerald's plate, fide Clements 1989). Dist:
Australia (Qld, NSW, Vic, Tas).

Diplodium

Diplodium Sw., Ges. Naturf. Freunde Berlin Mag
Neuesten Entdeck. Gesammten Naturk 4: 84 (July
1810). Type species: Disperis alata Labill.

Pterostylis R.Br. sect. Foliosae G.Don in
Loudon's, Hortus Brittanicus 369 (1830). Lectotype
species: Pterostylis grandiflora R.Br., fide Jones &
Clements (200D.

Pterostylis R.Br. sect. Alatae Rchb.f., Beitr.
Sys/ .  P lanz.68-70 (1871) .  Lectotype spec ies:
Pterostylis alata (Labill.) Rchb.f., fide Jones &
Clements (2002).

Pterostylis R.Br. sect. Antennaea Benth., Flora
Australiensis 6: 353-354 (1873). Lectotype species:
Pterostylis grandiflora R.Br., fide Jones &
Clements (2002).

Pterostylis R.Br. sect. Antennaea Benth. ser.
Grandiflorae Benth., Flora Australiensis 6: 353-354
(1873). Lectotype species: Pterostylis grandiflora
R.Br.,fide Jones & Clements (2002).

Diplodium abruptum (D.L.Jones) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 70 (2002).
Pterostylis abrupta D.L.Jones, Orchadian 8(6):
122-123, fig. (1985). Type: New South Wales.
Barrington Tops, 20 Jan. 1985, D.L.Jones 1798,
A.Barton & T.D.Jones (holo NSW!; iso BRI!,
MEL!). Dist: Australia (NSW).

Diplodium aestivum (D.L.Jones) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: l0 (2002);
Pterostylis aestiva D.L.Jones, Muelleria 2(3): l5l-
154, frg. 50 (1912). Type: Victoria. About 6 miles
directly NNW of Wulgulmerang Post Office, NE
Gippsland, 8 Jan. 1971, A.C.Beauglehole 35911
(holo MELI; iso K!, NSW!). Dist:  Austral ia (NSW,
ACT, Vic).

Diplodium alatum (Labill.) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: l0 (2002);
Disperis alataLabil l . ,  Nov. Holl .  pl .  2:59-60,t.210
(1806); Pterostylis alata (Labill.) Rchb.f, Beitr.
Syst. Pflanzenk. 70 ( 1871). Type: "Habitat in capite
Van-Diemen." [Tasmania), 1792, Lctbillardiire 3 3,
38 (syn FI!).  Dist:  Austral ia (Tas).

Diplodium australe Sw., Ges. Natuf. Freunde
Berl in Mag. 4: 84 (1810).Type: "Habitat in capite
Van-Diemen." [Tasmama), 1792, Labillardiire 33,
38 (syn FI!)

Pterovr^'lis praecox Lindl., Gen. sp. orchid. p/. 388
(1840). Type: "Hab. In Tasmania, in saxetis siccis,
Julio florens", [Tasmania. Circular Head, July 18371,
R.Gunn751 (holo K-LINDL!; iso HO!, P!, W!).
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Diplodium alobulum (Hatch) D.L.Jones, M.A.
Clem. et Molloy, Austral. Orch. Res. 4:70 (2002);

Pterostylis trullifolia Hook.f. var. alobuLa Hatch,
Trans. & Proc. Roy. Soc. New Zealand 17:244, t.
30, fig. 3E-H (1949). Type: New Zealand.
Laingholm, July 1945, E.D.Hatch 566 (holo AK
246081). Dist: New Zealand (NI, SI, TKI, PKI).

Diplodium alveatum (Garnet) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 70 (2002);

Pterostylis alveata Garnet, Victorian Naturalist 59:
9I-94, fig. (1939). Type: Victoria. Snake Island, a
small island off Corner Inlet, Wilsons Promontory,
June 1939, E.Rossiter ex J.R.Garnet (holo MEL!;
iso MEL!). Dist: Australia (NSW, Vic); New
Zealand (SI).

Pterostylis crypta Nicholls, Victorian Naturalist
61: 201-208, fig. A-F (1948). Type: Victoria.
"Hoddle Ranges, Toora, S.-East Victoria", May
1941, R.Clark ex A.J.Tadgell tnherb. W.H. Nicholls
1004,  1031(ho lo  MEL!) .

Diplodium angustum (A.S.George) D.L.Jones et
M.A.Clem.. Austral. Orch. Res. 4: 10 (2002),

Pterostylis angusta A.S.George, Nuytsia l(2): 164,
fig.4 (1911). Type: Western Australia. West of Mt
Trio, Stirling Range, 2 Aug. 1969, A.S.George 9480
(holo PERTH!; iso K!, MEL!, NSW!). Dist:
Australia (WA).

Diplodium aquilonium (D.L.Jones et B.Gray)
D.L.Jones et M.A.Clem., Austral. Orch. Res. 4: l0
(2002), Pterostylis aquilonia D.L.Jones et B.Gray,
Orchadian 12(6): 246-241, fig. (1997). Type:

Queensland. Cook District; Herberton Range, 22
May 1990, B.Gray 5193 (holo CANB!). Dist:
Australia (Qld).

Diplodium asperum (D.L.Jones et M.A.Clem.)
D.L.Jones et M.A.Clem., Austral. Orch. Res. 4: l0
(2002); Pterostylis aspera D.L.Jones et M.A.Clem.,
Austral. Orch. Res. l: 120 (1989). Type: Western
Australia. Eaton, NE of Bunbury, 26 June 1977,
A.S.George 14606 (holo PERTH!; iso CANB!).
Dist: Australia (WA).

Diplodium atrans (D.L.Jones) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 70 (2002);

Pterostylis atrans D.L.Jones, Muelleria 8(2): 185-
186, fig. 3a-d (1994). Type: Australian Capital
Territory. Brindabella Ranges, c. 4.3 km along
Bendora Dam Road from Bulls Head, 22 Feb. 1992,
D.L.Jones 9092 & B.E.Jones (holo CANB!; iso
MEL!. NSW!. HO!). Dist:  Austral ia (NSW, ACT,
Vic. Tas).

Diplodium brumalis (L.B.Moore) D.L.Jones,
M.A.Clem. et Molloy, AustraL Orch. Res. 4: l0
Q002\. Pterostvlis brumalis L.B.Moore, New

Zealand J. Bot. 6: 485 (1969). Type: New
Zealand. Laingholm near Auckland, 20 June 1966,
E.D.Hatch s.n. (holo CHR l7l3l4l).  Dist.  New
Zealand (NI).

fPterostylis rubella auct. non Colenso: Hatch,
Trans. & Proc. Roy. Soc. New Zealand ll: 244
(re4e).)

lPterostylis trullifolia Hook.f. var. rubella sensu
Hatch, Trans. & Proc. Roy. Soc. New Zealand l7:
244 (r94e).1

Diplodium bryophilum (D.L.Jones) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 70 (2002);

Pterostylis bryophila D.L.Jones, Orchadian 12G):
180-184, fig. (1997). Type: South Australia.
Hindmarsh Valley Reservoir, 19 May 1995,
D.E.Murfet 2183a (holo CANB!; iso AD!). Dist.
Australia (SA).

Diplodium coccinum (Fitzg.) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 1l (2002):
Pterostylis coccina Fitzg., Austral orch. l(4): lt. 3l
(1878). Type: New South Wales. On a swampy
talus at the base Hassans Walls, Bowenfels, and also
from Guy Faux pass, near Grafton, Feb.,
R.D.FitzGerald s.n. (lecto FitzGerald's plate, fide
Clements 1989). Dist. Australia (NSW, ACT, Vic).

Diplodium decurvum (R.S.Rogers) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 1l (2002);

Pterostylis decurva R.S.Rogers, Trans. & Proc.
Roy. Soc. South Australia 47: 339-340, t. 27 (1923).
Type: Victoria. Fern-tree Gully, 20 Nov. 1920,
E.E.Pescott & A.N.Burns (lecto 6pt, fide Clements
1989). Dist: Australia (NSW, ACT, Vic, Tas).

Diplodium dolichochilum (D.L.Jones et M.A.
Clem.) D.L.Jones et M.A.Clem., Austral. Orch. Res.
4: 7l (2002); Pterostylis dolichochila D.L.Jones et
M.A.Clem. in Jessop & Toelken, Fl. S. Austral. Part
IV: 2lIl-2118, fig. 9828 (1986). Type: South
Australia. 20 km E of Bowhill, 10 June 1981,
R.Bates 959 (holo AD!; iso AD!, BRI!,  CANB!).
Dist: Australia (Vic, SA).

Diplodium elegans (D.L.Jones) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: ll (2002);
Pterostylis elegans D.L.Jones, Orchadian 12 (6):

241-248, fig. (1997). Type: New South Wales.
Northern Tablelands, near New Country Swamp,
Enfield State Forest, 31 March 1997, P.Metcalft
(ORG 688) (holo CANB!; iso BRI!,  MEL!, NSW!).
Dist: Australia (NSW).

Diplodium erythroconcha (M. A.Clem. et D.L.Jones)
D.L.Jones et M.A.Clem., Austral. Orch. Res. 4: 7l
(2002); Pterostylis erythroconcha M.A.Clem. et
D.L.Jones in Jessop & Toelken, Fl. S. AustrctL. Part
IY: 2118, fig. 983 (1986). Type: South Australia.
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Corny Point, 9 Aug. 1956, H.Goldsack 683 (holo
AD!; iso BRI!,  CANB!). Dist:  Austral ia (SA).

Diplodium fischii (Nicholls) D.L.Jones et M.A.
Clem., Austral. Orch. Res.4:71 (2002); Pterostylis

fischii Nicholls, Victorian Naturalist 67: 45-46, frg.
A-J (1950). Type: Victoria. Woodside, 30 May
1950, P.Fisch s.n. (holo MEL!). Dist: Australia
(Qld, NSW, ACT, Vic).

Diplodium grandiflorum (R.Br.) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 7l (2002),
Pterostyl is grandif lora R.Br.,  Prod. 321 (1810).
Type: "(J.) D.Bauer & Caley v.s." [New South
Wales. Port Jackson, 1804, F.Bauer s.n.f (lecto
Byr|., fide Clements 1989). Dist: Australia (Qld,
NSW, Vic, Tas).

Diplodium hamiltonii (Nicholls) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 1l (2002);
Pterostylis hamiltonii Nicholls, Victorian Naturalist
50:  89-91,  f ig .D-G (1933) .  Type:  Western
Australia. Boyup Brook, June-July 1927-1930,
E.Corker s.n. (syn MEL!, PERTH). Dist: Australia
(wA).

Diplodium hians (D.L.Jones) D.L.Jones et M.
A.Clem., Austral. Orch. Res. 4: 1l (2002);
Pterostylis hians D.L.Jones, Orchadian l2@): 185-
187, fig. (1997). Type: New South Wales. Near
Manyana, 3 March 1989, D.L.Jones 3757 &
R.Tunsrall (holo CANB !). Dist: Australia (NSW).

Diplodium laxum (Blackmore) D.L.Jones et M.
A.Clem., Austral. Orch- Res. 4: 11 (2002);
Pterostylis laxa Blackmore, Orchadian 3: 2-4, fig.
(1968). Type: New South Wales. Upper Grose
Valley, 10 March 1962, J.A.P.Blackmore s.n. (holo
NSW!; iso BRI!,  MEL!, P!).  Dist:  Austral ia (NSW,
ACT, Vic).

Diplodium longicurvum (Rupp) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 7l (2002),
Pterostylis longicurva Rupp, Contr. New South
Wales Natl .  Herb. 1(3): l25,f ig.3a-c (1941). Type:
New South Wales. Nandewar Range, near the
Horton Falls, Barraba District, April 1914,
H.M.R.Rupp s.n. (holo NSW!; iso NSW!). Dist:
Australia (Qld, NSW).

Diplodium longipetalum (Rupp) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 7l (2002);
Pterostylis Longipetala Rupp, Proc. Linn. Soc. New
South Wales 68:9 (1943). Type: New South Wales.
Bateman's Bay, June 1931, E. Nubling s.n. (holo
NSWI). Dist:  Austral ia (NSW, Vic).

Diplodium metcalfui (D.L.Jones) D.L.Jones et
M.A.Clem.. Austrctl. Orc'h. Res. 4: 1l (2002):

Pterostylis metcaffei D.L.Jones, Orchadian 12(6):
248-250, fig. (1991). Type: New South Wales.
Northern Tablelands; Doughboy Mountain, c. 10
km S of Wongwibindi, on the road to Wollomombi,
8 May 1994, P.Metcafe (D.L.Jones 12996) (holo
CANB!; iso AD!, MEL!, NSW!). Dist:  Austral ia
(NSW).

Diplodium obtusum (R.Br.) D.L.Jones et M.A.
Clem., Austral. Orch. Res. 4:11 (2002); Pterostylis
obtusa R.Br.,  Prod. 327 (1810). Type: "(J.) v.v."

[New South Wales. Port Jackson, 1804, R.Brown
s.n.l (lecto BMr., fide Clements 1989; isolecto BM!,
E!, FI!,  P!, W!). Dist:  Austral ia (NSW, LHI).

Diplodium pulchellum (Messmer) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 7l (2002);
Pterostylis pulchella Messmer, Proc. Linn. Soc.
New Sourh Wales 58 429-430, fig. 1-10 (1933).
Type: New South Wales. Growing on rocks in the
moist shade of the gorge of Fitzroy Falls, 1933,
P.Messmer s.n. (holo NSW!). Dist: Australia
(NSW).

Diplodium reflexum (R.Br.) D.L.Jones et M.A.
Clem., Austral. Orch. Res. 4: ll (2002); Pterostylis
reflexa R.Br., Prod. 321 (1810). Type: "(J.) v.v."

[New South Wales. Port Jackson, 1803, R.Brown
s.n.l (lecto BM!, fide Clements 1989). Dist:
Australia NSW).

Diplodium revolutum (R.Br.) D.L.Jones et M.
A.Clem., Austral. Orch. Res. 4: 1l (2002):
Pterostylis revoluta R.Br., Prod. 327 (I810). Type:
"(J.) v.v." [New South Wales. Port Jackson, 1803,
R.Brown s.n.f (lecto BMr., fide Clements 1989;
isolecto AD!, BM!, FI!,  K!, P!, W!). Dist:  Austral ia
(Qld, NSW, ACT, Vic).

Pterostylis speciosa T.E.Hunt, Queensland
Naturalist 16: 7 -9, fig. ( 1958) , non Colenso ( 1890).
Type: Queensland. Moreton District, Stradbroke
Island between Dunwich and Myora, 4 April 1958,
W.Bristow & T.E.Hunr s.n. (holo BRI!).

Diplodium robustum (R.S.Rogers) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: ll (2002);
Pterostylis robusta R.S.Rogers,Trans. & Proc. Roy.
Soc. South Australia 5I:296-291 (1921);

Pterostylis scabra Lindl. var. robusta
(R.S.Rogers) A.S.George, Nuytsia l(2): l9l (1971);
PterostyLis alata (Labill.) Rchb.f. var. robusta
(R.S.Rogers) J.Weber et R.Bates, F/. S. Austral.
ed.3, 1:431 (1978), nom. i l leg. Type: South
Australia. National Park, Belair, 28 May 1905,
R.S.Rogers s.n. (lecto ADl,.fide George 1971). Dist:
Austral ia (NSW, Vic, SA).

Pterostylis praecox Lindl.var. robusta Ewart,
Proc. Roy. Soc. Victoria (new ser.) 28(l'): 234, in
obs. (1916); Prerostylis alata (Labill.) Rchb.f. var.

t28



robusta (Ewart) Tovey et P.Morris, Proc. Roy. Soc.
Victoria (new ser.) 35(1): 87 (1922). Type: South
Australia. Encounter Bav. 1896, Hussey s.n. (holo

MEL).

Diplodium rogersii (E.Coleman) D.L.Jones et
M.A.Clem.. Austral. Orch. Res. 4: 7l (2002).

Pterostylis rogersii E.Coleman, Victorian Naturalist
46: 100-101, t .5 (1929). Type: Western Austral ia.
Busselton, June 1928 and July 1929, E.Bryant s.n.
(lecto MEL!, .fide George l97l). Dist: Australia
(wA).

Diplodium russellii (T.E.Hunt) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 7l (2002);

Pterostylis russellii T.E.Hunt, Orchid J., 1(l): 42,
fig. | (1952). Type: cult. Brisbane, Aug. 1984,
T.E.Hunt 189 ex Queensland: Moreton District,
Cedar Creek, Aug. 1944, A.J.Russell & T.E.Hunt
s.n. (lecto BRII,fide Clements 1989; isolecto MEL!,
NSW!). Dist:  Austral ia (Qld, NSW).

Diplodium scabrum (Lindl.) D.L.Jones et M.
A.Clem., Austral. Orch. Res. 4: 7I (2002):
Pterostylis scabra Lindl. in Edwards' , Bot. Reg. l-
23 Swan Riv. Append. lili (1840). Type: Western
Australia. Swan River, 1839, -/. Drummond [8471
(holo K-LINDL!; iso K!, W!). Dist:  Austral ia (WA).

Pterostylis constricta O.Sarg., J. Western
Australian Nat. Hist. Soc. 2(4): 24-25 (1907);

Pterostylis reflexa R.Br. var. constricta (O.Sarg.)
Ewart, White et Tovey, Trans. Roy. Soc. New South
Wales 42: 193 (1908). Type: Western Australia.
Kindelans Road, near York, 2l July 1901,
O.H.Sargenr s.n. (lecto PERTH!,y'de George 197l).

Diplodium scoliosum (D.L.Jones) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 1l (2002);
Pterostylis scoliosa D.L.Jones, Orchadian 12(6):
250-251, fig. (1997). Type: Queensland. Morton
District; Cabbage Tree Range Rd., Brisbane Forest
Park,30 Apri l  1990, R.Crane 410 (holo CANB!; iso
AD!, MEL!, NSW!). Dist:  Austral ia (Qld).

Diplodium striatum (Fitzg.) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 7I (2002);

Pterost-rnlis striata Fitzg., Austral. orch. l(3): 1t.51
(1877). Type: New South Wales. Yass, May [1876],
S.A.Fox s.n. (lecto FitzGerald's plate, fide Clements
1989). Dist:  Austral ia (NSW, Vic, ?SA).

Pterostylis reflexa R.Br. var. intermedia Ewart,
Proc. Roy. Soc. Victoria (new ser.) 20(l): 84-85
( 1907). Type: Victoria. Mentone, June 1907 ,
J.R.Tovey & C.French s.n. (lecto MELI, fide
Clements 1989). syn. nov.

Diplodium tenuissimum (Nicholls) D.L.Jones et
M.A.Clem.. Austral. Orch. Res. 4: 72 (2002);

Pte rostvl is tenuissima Nicholls, Victorian Naturalist

67: 46-48, fig. K-P (1950). Type: Victoria. Nelson,
far SW Victoria, Oct. 1946, A.C.Beauglehole s.n.
(holo MEL!). Dist: Australia (Vic, SA).

Diplodium torquatum (D.L.Jones) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 12 (2002);
Pterostylis torquata D.L.Jones, Orchadian 12(6):
251-258, fig. (1997). Type: New South Wales.
Northern Tablelands , c.2.6 km NW of Backwater, 4
May 1994, D.L.Jones 12956 & B.E,Jones (holo

CANB!; iso BRI!,  MEL!, NSW!). Dist:  Austral ia
NSW).

Diplodium trulffilium (Hook.f.) D.L.Jones, M.
A.Clem. et Molloy, Austral. Orch. Res. 4:72 (2002);
Pterostylis trullifulia Hook.f., Fl. nov.-zel. l: 249
(1853). Type: New Zealand. "Nofthern Island. Bay of
Islands, Edgerley, Colenso, etc. Auckland, Sinclair"
(lecto Colenso plant labelled (a) K!, here designated);
Notes: Relecto-typification was necessary because
the type chosen by George is a mixed collection of
two species. Accordingly, in this second lecto-
typification, we have chosen a single specimen that
will preserve the current usage of the name P.
trullifolia. Dist: New Zealand (NI, SD.

Pterostylis rubella Colenso, Trans. & Proc.
New Zealand Inst. l8: 271 (1886); Pterostylis
trullfolia Hook.f. var. rubella (Colenso) Cheesem.,
Trans. & Proc. New Zealand Inst. 41: 46 (1915).

Type: New Zealand. Whangaroa, County of
Mangonui, 1884, R.W.Rawson s.n. (holo WELT!,

fide Moore 1968).
Pterostylis trullfolia Hook.f. var. gracilis

Cheesem., Trans. & Proc. New Zealand Inst.47:46
(1915). Types: [New Zealand.l North Island:
Vicinity of Auckland, Waitakarei, and Hunua
Ranges, T.F.Cheeseman s.n. (lecto Kt, fide Moore
& Edgar 1910).

Diplodium truncatum (Fitzg.) D.L.Jones et M.
A.Clem., Austral. Orch. Res. 4: 12 (2002);
Pterostylis truncata Fitzg., Austral. orch. l(4): [t.31
(1878). Type: New South Wales. Mittagong, April,
E.Daintrey s.n. (lecto FitzGerald's plate, fide
Clements 1989). Dist: Australia (NSW, Vic).

Eremorchis

Eremorchis D.L.Jones et M.A.Clem., AustraL Orch.
Res. 4: 12 (2002). Type species'. Eremorchis allantoidea
(R.S.Rogers) D.L.Jones et M.A.Clem. (Pterostylis
allanto idea R.S. Rosers).

Eremorchis allnntoidea (R.S.Rogers) D.L.Jones et
M.A.Clem., Austral. Orch. Res.4:72 (2002); Pterostylis
allantoidea R.S.Rogers, Trans. & Proc. Roy. Soc. South
Australia 64: 139 (1940). Type: Westem Australia.
Kumarl, near Salmon Gums, Sep. 1938, L.Horbury s.n.
(holo AD!). Dist:Australia flMA).
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Hymenochilus

Hymenochilus D.L.Jones et M.A.Clem., Austral.
Orch. Res. 4: 12 (2002). Type species:
Hymenochilus muticus (R.Br.) D.L.Jones et
M.A.Clem. (Pterostylis mutica R.Br.).

Oligochaetochilus D.L.Szlachetko subgen.
Glabrichilos D.L.Szlachetko, Polish Bot. J. 46(1):
23 (2001), (pro parte). Type species: Hymenochilus
cycnocephalus (Fitzg.) D.L.Jones et M.A.Clem.
(P te ro s ty li s cy cno c e phala F rtzg.).

Hymenochilus bicolor (M.A.Clem. et D.L.Jones)
D.L.Jones et M.A.Clem.. Austral.  Orch. Res. 4:74
(2002); Pterostylis bicolor M.A.Clem. et D.L.Jones,
Proc. Roy. Soc. Queensland 98: 126-128, fig. 3
(1987). Type: New South Wales. 24km N of Cowra
on Forbes road, 16 Oct. 1984, M.A.Clements 3539
ftolo CANB!: iso BRI!,  K!. NSWI). Dist:  Austral ia
(Qld, NSW, ACT, Vic).

[Pterostylis mutica auct. non R.Br.; Fitzg.,
Austral.  orch. l(2): [ t .1] ( 1876).]

Hymenochilus cycnocephalus (Fitzg.) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 14 (2002);
Pterostylis cycnocephala Fitzg., Austral. orch. l(2):

tt.7l (1876). Type: New South Wales. Molong, Ross
s.n. (lecto 3y1|.,fide Clements 1989). Dist: Australia
(NSW, ACT, Vic, Tas).

Hymenochilus muticus (R.Br.) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 14 (2002);
Pterostylis mutica R.Br., Prod. 328 (1810). Type:
"(J.) v.v." [New South Wales. Port Jackson,
raceground, Sep.-Oct. 1803, R. Brown s.n.l (lecto
Byt|., fide Clements 1989; isolecto BM!). Dist:
Australia (Qld, NSW, Vic, ?Tas).

Hymenochilus pratensis (D.L.Jones) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 74 (2002);
Pterostylis pratensis D.L.Jones, Austral. Orch. Res.
3: 149- 150, f ig. 7 .8 ( 1998). Type: Tasmania.
Liawenee Moor, Lake Highway, Great Lake, 5 Dec.
l99l ,  J.E. & A.Wapstra (ORG 1059) (holo CANB !;
iso HO!). Dist:  Austral ia (Tas).

Hymenochilus rubenachii (D.L.Jones) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 16 (2002),
Pterostylis rubenachii D.L.Jones, Austral. Orch.
Res.  3 :  150-151,  f ig .  1 .9  (1998) .  Type:  Tasmania,
Western Plains, 4 Nov. 1837, R. C.Gunn s.ru. (holo
HO!; iso HO!). Dist:  Austral ia (Tas).

Hymenochilus tanypodus (D.L.Jones, Molloy et
M.A.Clem.) D.L.Jones, M.A.Clem. et Molloy,
Austral. Orch. Res. 4: 14 (2002), Pterostylis
tanypoda D.L.Jones, Molloy et M.A.Clem.,
Orchadian 12(6): 273-274, f ig. 6 (1997). Type:
New Zealand. South Island. Castle Hill Basin.

Canterbury, 3 Dec. 1993, B.P.J.Molloy s.n. (holo
CHR!; iso CANB!, WELT!). Dist:  New Zealand
(st).

IPterostylis cycnocephala auct. non Frtzg.;
Hatch, Trans. & Proc. Roy. Soc. New Zealand Inst.
19 :323 -7  (1953 ) .1

Hymenochilus tristis (Colenso) D.L.Jones, M.
A.Clem. et Molloy, Austral. Orch. Res. 4: 14
(2002); Pterostylis tristis Colenso, Trans. & Proc.
New Zealand Inst. 18: 211 (1886). Type: [New
Zealand.l Open turfy spots, flat lands, south bank of
the river Waipawa, 1885, H.Hill s.n. (holo WELT
242821; iso K!). Dist: New Zealand (NI, SD.

lPterosQlis mutica auct. non R.Br.; Cheesem.,
Trans. & Proc. New Zealand Inst. 15: 300 (1882)1.

Hy me nochilus w ap strarum (D.L.Jones) D.L.Jones
et M.A.Clem., Austral. Orch. Res. 4: 14 (2002);
Pterostylis wapstrarum [as wapstreorum)
D.L.Jones, Austral.  Orch. Res.3: 156-151, frg.7. l5
(1998). Type: Tasmania. Pontville Army Rifle
Range, 3 Nov. 1996, J.E. & A.Wapstra (ORG 394)
(ho lo  CANB! ;  iso  AD! ,  CANB! ,  HO! ,  MEL! ,
NSW!). Dist:  Austral ia (Tas).

Hymenochilus ziegeleri (D.L.Jones) D.L.Jones et
M.A.Clem., Austral, Orch. Res. 4: 14 (2002);
Pterostylis ziegeleri D.L.Jones, Austral. Orch. Res.
3:  158-159, f r5 .7 .17 (1998) .  Type:  Tasmania.  Cape
Portland, 2 Oct. 1983, A.Moscal 3057 (holo HO!;
iso HO!). Dist:  Austral ia (Tas).

Linguella

Linguella D.L.Jones et M.A.Clem., Austral. Orch.
Res. 4: 14 (2002). Type species: Linguella nana
(R.Br.) D.L.Jones et M.A.Clem. (Pterostylis nana
R.Br . ) .

subgen. Linguella sect. Linguella

Linguella clavigera (Fitzg.) D.L.Jones et M.A.
Clem., Austral. Orch. Res. 4:75 (2002); Pterostylis
clavigera Frtzg., J. Bot.23: I38 (1885). Type: New
South Wales. fAnon) (lecto FitzGerald's
unpublished plate, Mitchell Library, Sydney, here
selected). Dist: Australia (NSW, ?Vic, ?SA).

Linguella nana (R.Br.) D.L.Jones et M.A. Clem.,
Austral. Orch. Res. 4: l5 (2002); Pterostylis nctnct
R.Br.,  Prod. 327 (1810). Type: "(D.) D.Paterson.
y.s'." [Tasmania. Port Dalrymple, Paterson s.n.f
(lecto gyrl|., fide Clements 1989). Dist: Australia
(Vic, Tas).

Pterutsh,lis nantt R.Br. var. ty^pic'a Domin, J. Linn.
Soc'. Bctt. 4l:250, in obs. (1912), nom. illeg.

Ptero,sr.y-lis ceLans Rupp, Vic:torian Naturulist
6l:  106-7, f ig. (1944). Type: Victoria. Port land,
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Oct. 1944, G.Bennett & K.MelLblom s.n. (lecto
MEL!, here designated; isolecto NSW!).

Linguella puberula (Hook.f.) D.L.Jones,
M.A.Clem. et Molloy, Austral.  Orch. Res. 4: 15
(2002); Pterostylis puberula Hook.f., Fl. nov.-zel. l:
249 (1853). Type: New Zealand. Northern Island.
Auckland, A.Sinclair s.n. (holo K!; iso BM!, K-
LINDL!). Dist: New Zealand (NI).

lPterostylis nana auct., non R.Br.: Cheesem.,
Man. New Zeal. Fl. (1906).1

lPterostylis nana auct., non R.Br.: Rupp,
Victorian Naturalist 49: 152 (1932).1

subgen. Linguella sect. Pyramidalae D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 75 (2002). Type
species: Linguella pyramidalis (Lindl.) D.L.Jones et
M.A.Clem . (Pterostylis pyramidalis Lindl.).

Linguelln pyramidalis (Lindl.) D.L.Jones et M.
A.Clem., Austral. Orch. Res. 4: l5 (2002);
Pterostylis pyramidalis Lindl. in Edwards', Bot.
Reg.l-23: Swan Riv. Append.hii (1840); Pterosrylis
nana R.Br. var. pyramidalis (Lindl.) Ewart, Proc.
Roy. Soc. Victoria 24: 72 (l9l l); Pterostylis nana
R.Br. var. pyramidalis (Lindl.) Domin, -/. Proc.
Linn. Soc., Bot. 4l: 250 in obs. (1912), nom. illeg.
Type: [Western Australia.] Swan River, 1839,
J.Drummond lI63) (holo K-LINDL!; iso K!, W!).
Dist: Australia (WA).

subgen. Dilatatae D.L.Jones et M.A.Clem., Austral
Orch. Res. 4: 75 (2002). Type species: Linguella
dilatata (A.S.George) D.L.Jones et M.A.Clem.
(P te ro s ty lis dilatata A. S.George).

Linguella dilatata (A.S.George) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 75 (2002);
Pterostylis dilatata A.S.George, Nuytsia 5(1): 61,
fig. (198a). Type: Western Australia. Below N side
of Bluff Knoll, Stirling Range, 6 July 1969,
A.S.George 9390 (holo PERTH!; iso CANB!). Dist:
Australia (WA).

Oligochaetochilus

Oligochaetochilus D.L.Szlachetko, Polish Bot J.
46(l): 23 (2001). Type species: Oligochaetochilus
rufus (R.Br.) D.L. Szlachetko (Pterostylis ruJa
R.Br . ) .

sect. O lig o c hae to c hilus

Oligochaetochilus acicuffirmis (Nicholls) D.
L.Szlachetko, Pol ish Bot. J. 46(1): 23 (2001);
Pterostylis pusilla R.S.Rogers var. aciculifurmis
Nicholls, Victorian Nctturalist 52: 167, fig. D-F
( 1936); Pterosrrnlis aciculiformis (Nicholls)

D.L.Jones et M.A.Clem., Austrctl. Orch. Res. 1:
118-119 (1989); Pterostyl is rufo R.Br. subsp.
aciculiformis (Nicholls) Blackmore et Clemesha,
Orchadian 2(12): 164-166 (1968). Type: Victoria.
Clydesdale, Sep. 1935, M.Ritter in herb.
W.H.Nicholls 691 (lecto MELI, fide Clements
1989). Dist:  Austral ia (NSW, ACT, Vic).

lPterostylis mitchellii sensu Frtzg., Austral.
orch. l(6): t t .6l  (1880), non Lindl.(1843)1.

Oligochaetochilus praetermissus (M.A.Clem. et
D.L.Jones) D.L.Szlachetko, Polish Bot. J. 46(l):25
(2001); Pterostylis praetermissa M.A.Clem. et
D.L.Jones, Austral. Orch. Res. I: 125, fig. 5E-H
(1989). Type: New South Wales. In forests adjacent
to Mount Kaputar National Park, 17 Oct. 1986,
R.G.Tunstal l  146 (holo CANB!; iso BRI!,  K!,
NSW!). Dist: Australia (NSW).

Oligochaetochilus pusillus (R.S.Rogers) D.L.
Szlachetko, Polish Bot. J. 46(l): 25 (2001);
Pterostylis pusilla R.S.Rogers, Trans. & Proc. Roy
Soc. South Australia 42: 26 (1918). Type: South
Australia. Geranium, 3-12 Ocl 1917, N.E.Jacobs
s.n. (lecto ADL, fide Clements 1989; isolecto K!).
Dist: Australia (NSW, Vic, SA).

Oligochaetochilus rufus (R.Br.) D.L. Szlachetko,
Polish Bot. J. 46(l): 25 (2001); Pterostylis rufa R.
Br.,  Prod. 327-328 (1810). Type: "(J.) v.v." [New
South Wales. Port Jackson, Cow pasture plains, Oct.
1803, R.Brown s.n.l (lecto gyr1t., fi.de Clements
1989;  iso lecto  BM!,  E! ,  F I ! ,  G! ,  K! ,  L ! ,  P! ,  W!) .
Dist: Australia (?Qld, NSW).

Pterostylis pusilla R.S.Rogers var. prominens
Rupp, Proc. Linn. Soc. New South Wales 56: 137
(1931). Type: New South Wales. Weston, Oct.
1930, Minchell & H.M.R.Rupp s.n. (holo NSW!).

Oligochaetochilus squamatus (R.Br.) D.L.
Szlachetko, Polish Bot. J. 46(I): 25 (2001);
Pterostylis squamata R. Br., Prod. 327 (1810);
Pterostylis rufa R.Br. var. squamcra (R.Br.) Fitzg.
in Moore & Betch, Handb. FI. New South Wales
401 (1893). Type: "(D.) v.u." [Tasmania. Table
Mountain, 1805, R.Brown s.n.l (lecto BM!, fide
Clements 1989; isolecto W! [a single flower]). Dist:
Australia (NSW, ACT, Vic, Tas).

lPterostylis rufa R.Br. subsp. rufa auct., non
R.Br.; W.M. Curtis, Student's Fl. Tas. 4A: 2l
(re7e)1.

sect. Biseta D.L.Jones et M.A.Clem., Austral. Orch.
Res. 4: l5 (2002). Type species: Oligochaetochilus
bisetus (Blackmore et Clemesha) D.L.Szlachetko
(Pterostylis biseta Blackmore et Clemesha).
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Oligochaetochilus bisetus (Blackmore et Clemesha)
D.L.Szlachetko, Polish Bot. J. 46(l): 23 (2001);
PterosQlis biseta Blackmore et Clemesha,
Orchadian 2: 152 (1968). Type: South Australia.
Blackwood, 24 Nov. 1906, R.S.Rogers s.n. (holo
NSW!; iso AD!). Dist:  Austral ia (SA, ?Vic).

Oligochaetochilus cheraphilus (D.L.Jones et
M.A.Clem.) D.L.Jones et M.A.Clem., Austral.
Orch. Res. 4: 11 (2002); Pterostylis cheraphila
D.L.Jones et M.A.Clem., Muelleria 8(l) :76-78, frg.
2e-h (1993). Type: Victoria. Wimmera River, near
Dimboola, 20 Oct. 1989, P. Branwhite s.n.
(D.L.Jones 5333) (holo CANB!; iso CANB!,
MEL!). Dist:  Austral ia (Vic, ?SA).

Oligochaetochilus commutatus (D.L.Jones)
D.L.Szlachetko, Polish Bot. J. a6Q): 2a Q00I);
Pterostylis commutata D.L.Jones, Muelleria 8(2):
186-189,  f ig .3e-g (1994) .  Type:  Tasmania.
Charlton, Ross distnct, 14 Jan. 1987, L.Giffedder
s.n. (holo HO!). Dist: Australia (Tas).

Oligochaetochilus despectans (Nicholls) D.L.
Szlachetko, Polish Bot. J. 46(l): 24 (2001);
Pterostylis rufo R.Br. var. despectans Nicholls,
Victorian Naturalist 66: 275, fig. D (1950);
Pterostylis despectans (Nicholls) D.L.Jones et
M.A.Clem., Austral.  Orch. Res. 1: 122 (1989).
Type: Victoria. Maryborough, Nov. 1947, W.H.
Nicholls (holo MEL!). Dist: Australia (Vic, SA).

Oligochaetochilus maximus (M.A.Clem. et D.
L.Jones) D.L.Szlachetko, Polish Bot J. 46(l): 24
(2001); PterosQlis mqxima M.A.Clem. et
D.L.Jones, Austral. Orch. Res. l: 124, fig. 6A-D
(1989). Type: Victoria. Skylark Dam, Whipstick
Scrub, Bendigo, 10 Nov. 1913, W.Perry s.n. (holo
MEL!; iso CANB!). Dist:  Austral ia (NSW, Vic,
?sA).

Oligochaetochilus petrosus (D.L.Jones et M.
A.Clem.) D.L.Jones et M.A.Clem., Austral. Orch.
Res. 4'. l7 (2002); Pterostylis petrosa D.L.Jones et
M.A.Clem., Muelleria 8(1): 19-81, fig. 3 (1993).
Type: New South Wales. The Rock, 7 Dec. 1988,
A.E.Logan s.n. (holo CANB!; iso NSW!). Dist:
Australia (NSW).

Oligochaetochilus planulatus (D.L.Jones et
M.A.Clem.) D.L.Jones et M.A.Clem., Austral.
Orch. Res. 4: 77 (2002); Pterostylis planulata
D.L.Jones et M.A.Clem., Muelleria 8(l) :  8l -82, f ig.
2i-l (1993). Type: Victoria. Mt Zero, N end of
Grampians, 26 Nov. 1991, P.Branwhite s.n.
(D.L.Jones 8591) (holo CANB!; iso CANB!,
MEL!). Dist:  Austral ia (Vic, ?SA).

sect. Boormania D.L.Jones et M.A.Clem.,
Austral. Orch. Res. 4'. 77 (2002). Type species:
Oligochaetochilus boormanii (Rupp) D.L.
Szlachetko (Pterostylis boormanii Rupp).

Oligochaetochilus boormanii (Rupp) D.L.
Szlachetko, Polish Bot. J. 46(l): 24 (2001);
Pterostylis boormanii Rupp, Orchids New South
Wales 98 (1943). Type: New South Wales. Peak
Hill, Oct. 1906, J.L.Boorman s.n. (holo NSW!, iso
AD! NSW!). Dist:  Austral ia (?Qld, NSW, Vic, SA).

sect. Chaetophora D.L.Jones et M.A.Clem.,
Austral. Orch. Res. 4: 77 (2002). Type species:
Oligochaetochilus chaetophorus (M.A.Clem. et
D.L. Jones) D. L. S zlach etko (P t e r o s ty li s c hae t op ho ra
M.A.Clem. et D.L.Jones).

Oligochaetochilus chaetophorus (M.A.Clem. et
D.L.Jones) D.L.Szlachetko, Polish Bot. J. 46(l):24
(2001); Pterostylis chaetophora M.A.Clem. et
D.L.Jones, Austral.  Orch. Res. 1: 120 (1989). Type:
cult. ANBG, 21 Nov. 1982, M.A.Clements 2485 ex
New South Wales, Neath, D.McAlpine s.n. (holo
CANB!). Dist: Australia (NSW).

[Pterostylis gibbosa R.Br. subsp. mitchellii
sensu Blackmore et Clemesha, Orchadian 2: 16l
( 1 968), non Lindl.(l 848)1.

sect, Excelsa D.L.Jones et M.A.CIem., Austral.
Orch. Res. 4: 77 (2002). Type species:
Oligochaetochilus excelsa (M.A.Clem.) D.L.
Szlachetko (P terostylis exc elsa M.A.Clem.).

Oligochaetochilus arenicoln (M.A.Clem. et J.
Stewart) D.L.Szlachetko, Polish Bot J. 46(l): 23
(2001); Pterostylis arenicola M.A.Clem. et
J.Stewart, Austral. Orch. Res. 1: 120, fig. zE-H
(1989). Type: cult .  ANBG, l0 Oct. 1986,
M.A.Clements ex South Australia, under trees in
Callitris forest, c. 10 km S of Tailem Bend, Sep.
1986, M.A.Clements 4327 & J.Stewart (holo
CANB!; iso AD!, K!).  Dist:  Austral ia (SA).

Oligochaetochilus basakicus (D.L.Jones et
M.A.Clem.) D.L.Jones et M.A.Clem., AustraL Orch.
Res. 4: 18 (2002), Pterostylis basaltica D.L.Jones et
M.A.Clem., Muelleria 8(l): 15-16, frg. 2a-d (1993).
Type: Victoria. Near Woomdoo, 31 Dec. 1991,
P.Barnett s.n. (D.L.Jones 8689) (holo CANB!; iso
AD!, CANB!, MELI). Dist: Australia (Vic).

Oligochaetochilus ciliatus (M.A.Clem. et D.L.Jones)
D.L.Szlachetko, Polish Bot. J. 46(l): 24 (2001);
Pterostylis ciliata M.A.Clem. et D.L.Jones, Austral.
Orch. Res. l: 120 (1989). Type: Westem Australia.
Darling District; c. 28 km along Brookton Highway
towards Perth, l5 Oct. 1988, D.L.Jones 3095 &



M.A.Clements (holo CANB!; iso PERTH!). Dist:
Australia (WA).

Oligochaetochilus cobarensis (M.A.Clem.)

D.L.Szlachetko, Polish Bot. J. 46(l): 24 (2001);

Pterostylis cobarensis M.A.Clem., Austral. Orch.
Res. 1: 121 (1989). Type: New South Wales. 7.5
km SE of Cobar, l0 Sep. 1978, M.D.Crisp 4296
(holo CANB!; iso NSW!). Dist:  Austral ia (?Qld,

NSW, ?SA).

Oligochaetochilus excelsus (M.A.Clem.) D.

L.Szlachetko, Polish Bot. J. 46(1): 24 (2001);

Pterostylis excelsa M.A.Clem. in Jessop & Toelken,
Fl.  S. Austral.PartIY:2118, f ig. 983 (1986). Type:
cult. ANBG ex South Australia, Eyre Peninsula,
Koongawa, Waddikee Rocks, 28 Nov. 1978,
M.A.Clements 1600E (holo CANB!; iso AD!). Dist:
Australia (SA).

Oligochaetochilus leptochilus (M.A.Clem. et

D.L.Jones) D.L.Szlachetko, Pol ish Bot. J. 46(l):24
(2001); Pterostylis leptochila M.A.Clem. et
D.L.Jones, Austral.  Orch. Res. l :  123 (1989). Type:

Western Australia. 8 km E of Ravensthorpe, 2I OcL
1988, D.L.Jones 3386 & M.A.Clements (holo

CANB!; iso K!, PERTH!). Dist:  Austral ia (WA).

Oligochaetochilus mitchellii (Lindl.) D.L.

Szlachetko, Pol ish Bot. J. 46(1): 24 (2001);

Pterostylis mitchellii Lindl., J. Exped. Trop.
Australia 365 (1848); Pterostylis rufa R.Br. var.
mitchellii (Lindl.) Fitzg., Handb. fl. pl.N.S.W. 401
(1893); Pterostylis gibbosa R.Br. subsp. mitchellii
(Lindl.) Blackmore et Clemesha, Orchadian 2: 16l
(1968). Type: Queensland. Sub-Tropical New
Holland, No. 569 Range SE of Camp 27 [Mount
Kennedy, N. of Mitchelll, Sep. 1846, T.L.Mitchell
s.n. (holo K-LINDL!; iso K!, W!). Dist:  Austral ia
(Qld, ?NSW).

Oligochaetochilus pictus (M.A.Clem.) D.L.

Szlachetko. Pol ish Bot. J. 46(1): 24 (2001);

PterosQlis pictaM.A. Clem., Austral. Orch. Res. 1:

125 (1989). Type: Western Australia. Moora, I Ocr'
1980, M.A.Clements 2223 (holo CANB!; iso K!,

PERTH!). Dist:  Austral ia (WA).

Oligochaetochilus roensis (M.A.Clem' et
D.L.Jones) D.L.Szlachetko, Pol ish Bor. J. 46(l):25
(2001 ); Pterostylis roensis M.A.Clem. et D.L.Jones,
Austral.  Orc'h. Res. l :  125 (1989). Type: Western
Australia. Roe District: Dundas Rocks c. 20 km S of
Norseman on Esperance road, I 1 Oct. 1988,

D.L.Jones 2973 & M.A.Clements (holo CANB!; iso

CANB!,  K! ,  PERTH!) .

Oligochaetochilus validus (Nicholls) D.L.Jones et
M.A.Clem.. Austrul. Orch. Re.r. 4: 18 (2002);

PterosQlis squamata R.Br. var. valida Nicholls,
Victorian Naturalist 58: 115, fig. A-E 09al);
Pterostylis valida (Nicholls) D.L.Jones, Muelleria
8(2): 191 (1994). Type: Victoria. Mt Tarrengower,
Maldon, 23 Oct. 1941, J.von Bibra s.n. (holo MEL!;
iso MEL!). Dist:  Austral ia (Vic).

Oligochaetochilus xerophilus (M.A.Clem.) D.
L.Szlachetko, Polish Bot. J. 46(1): 25 (2001);

Pterostylis xerophila M.A.Clem. in Jessop &
Toelken, Fl. S. Austral. Part IV: 2130, fig. 996
(1986). Type: cult. Adelaide ex Wynbring, Great
Victorian Desert, South Australia, 22 Oct". 1918,
R.Bates s.n. (holo AD!). Dist: Australia (Vic, SA).

sect. Gibbosa D.L.Jones et M.A.Clem -, Austral.
Orch. Res. 4: 78 (2002). TYPe sPecies:
Oligochaetochilus gibbosus (R.Br.) D.L. Szlachetko
(Pte ro stylis gibbo sa R.Br.).

Oligochaetochilus gibbosus (R.Br.) D.L.
Szlachetko, Polish Bot. J. 46(l): 24 (2001);

Pterostylis gibbosa R.Br., Prod. 328 (1810). Type:
"(J.) v.v." [New South Wales. Port Jackson, 1804,
R.Brown s.n.l (lecto gyt1t, fide Clements 1989,
isolecto BM!, W!; icon Bauer's plate BM!). Dist:
Australia (NSW).

Pterostylis ceriflora Blackmore et Clemesha,
Orchadian 2: 156-8, f ig. A (1968). Type: New
South Wales. Lake Illawarra, 21 Sep. 1961,
J.A.P.Blackmore s.n. (holo NSW!).

Oligochaetochilus saxicola (D.L.Jones et M.
A.Clem.) D.L.Jones et M.A.Clem., Austral. Orch.
Res. 4'.18 (2002). Pterostylis saxicola D.L.Jones et
M.A.Clem., Orchadian l2(3): 132-134 (1997).

Type: New South Wales. Peter Meadows Creek,
Kentlyn, 25 Oct. 1990, D.L.Jones 6813, C.H.Broers
& J.Riley (holo CANB!; iso BRI!,  CANB!, MEL!,
NSW!). Dist:  Austral ia (NSW).

sect. Hamata D.L.Iones et M.A.Clem., Austral.
Orch. Res. 4: 77 (2002). Type species:
Oligochaetochilus hamatus (Blackmore et

Clemesha) D.L.Szlachetko (Pterostylis hamata
Blackmore et Clemesha).

Oligochaetochilus calceolus (M.A.Clem.) D.
L.Szlachetko, Pol ish Bot J. 46(1): 24 (2001);

Pterostylis calceolus M.A.Clem., AustraL. Orch.
Res. l :  120 (1989). Type: New South Wales.
Bungonia Gorge, 13 Oct. 1985, M.A.Clements 3850,
B.Whitehead & R.G.Tunstal l  (holo CANB!; iso K!,
NSW!). Dist:  Austral ia (NSW).

Oligochaetochilus hamatus (Blackmore et

Clemesha) D.L.Szlachetko, Pol ish Bot. J. 46 ( l) :24
(2001); Pterostylis hamata Blackmore et Clemesha,
Orchutlian 2: 154-6, fig. (1968). Type: New South
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Wales. Koorawatha.29 Ocl 1966. B.Whitehectd s.n.
(holo NSW!). Dist: Australia (NSW, Vic).

[Pterostylis squamata altct., non Nicholls,
Victorian Nctturalist 53: 135-6, fig. (1936).1

sect. Insectifera D.L.Jones et M.A.Clem., Austrctl.
Orch. Res. 4: 1l (2002). Type species:
Oligochaetochilus insectiftra (M.A.Clem.) D.L.
Szlachetko (P te ro s Q lis ins e ct ife ra M.A. Clem. ).

Oligochaetochilus insectifer (M.A.Clem.) D.
L.Szlachetko, Polish Bot. J. 46(1): 24 (2001);
Pterostylis insectifera M.A.Clem,, Austral. Orch.
Res. 1: 123 (1989). Type: cult .  ANBG, 13 Nov.
1980, M.A.Clements 2234 ex Westem Australia: c.
88 km E of Hyden towards Norseman, just S of
Lake Cronin, Aug. 1980, M.A.Clements 1773A
(holo CANB!). Dist:  Austral ia (WA).

sect. Lingua D.L.Jones et M.A.Clem., Austral.
Orch. Res. 4: 77 (2002). Type species:
Oligochaetochilus linguus (M.A.Clem.) D.L.
Szlachetko (P te ros tylis lingua M.A.Clem.).

Oligochaetochtlus linguus (M.A.Clem.) D.L.
Szlachetko, Polish Bot. J. 46(l): 24 (2001);
Pterostylis lingua M.A.Clem., Austral. Orch. Res.
l :  123, f ig. 5A-D (1989). Type: New South Wales.
S end of Cocopara National Park, near Mt. Caley on
Barry Scenic Drive, 12 Oct. 1986, R.G.Tunstall 94
(holo CANB!; iso K!, NSW!). Dist:  Austral ia
(NSW, Vic, ?SA).

[Pterostylis squamata aL Ct., non R.Br.: Fitzg.,
Austral.  orch. I(6): [ t .6] (1880).1

Oligochaetochilus ovatu.s 1M.A.Clem.) D.L.
Szlachetko, Polish Bot. J. 46(l): 24 (2001);
Pterostylis ovata M.A. Clem. in Jessop & Toelken,
Fl.  S. Austral.PartIY:2124, f ig. 989 (1986). Type:
cult. Canberra ex South Australia: Gawler Ranges,
hills and SE edge' of Lake Acraman, ll Oct. l9l7 ,
M.A.Clements 2458 (holo CANB!; iso AD! K!,
PERTHI). Dist:  Austral ia (SA).

sect. Longicaudis D.L.Jones et M.A. Clem.,
Austral. Orch. Res. 4: 78 (2002). Type species:
Oligochaetochilus woollsii (Fitzg) D.L. Szlachetko
(P t e ro sty lis w o o lls ii Fitzg. ).

Oligochaetochilus woollsii (Fitzg) D.L. Szlachetko,
Polish Bot. J. 46(l): 25 (2001); Pterostylis woollsii
Fitzg., Austrctl. orch. | (2): [t.8] (1876). Type: New
South Wales. Richmond, Woolls s.n. (lecto BM!,

fide Clements 1989).

sect. Setifera D.L.Jones et M.A.Clem., Austral.
Orch. Res. 4: 17 (2002). Type species:
Oli gochctetochilus setiferus (M.A.Clem., Matthias et

D.L.Jones) D.L.Szlachetko (Pterostylis setifera
M.A.Clem.).

Oligochaetochtlus setifer (M.A.Clem., Matthias et
D.L.Jones) D.L.Szlachetko, Polish Bot. J. 46(l):25
(2001); Pterostylis seti.fera M.A.Clem., Matthias et
D.L.Jones, Kew Bull .  40(1): 77-80 (1985). Type:
New South Wales. Ingalba Nature Reserve, Temora,
31 Oct. 1918, L.Thompson s.n. (holo CANB!).

sect. Spathulatu D.L.Jones et M.A.Clem., Austral.
Orch. Res. 4: 77 (2002). Type species:
Oligochaetochilus spathulata (M.A.Clem.)
D. L. S zlach etko (P t e ro s ty li s s p at hulat a M. A.Clem. ).

Oligo chaetochilus macrocaly mmus (M. A. Clem. et
D.L.Jones) D.L.Szlachetko, Pol ish Bot. J. 46(l):24
(2001); Pterostylis macrocalymma M.A.Clem. et
D.L.Jones, Austral. Orch. Res. 1: I24, fig. 6E-G
(1989). Type: Western Australia. Murchison River,
NW Coastal Highway, 2 Sep. 1960, A.S.George
1509 (holo PERTH!; iso CANB!, K!).  Dist:
Australia (WA).

Oligochaetochilus spathulatus (M.A. Clem.)
D.L.Szlachetko, Polish Bot. J. 46(l): 25 (2001),
Pterostylis spathulata M.A.Clem., Austral. Orch.
Res. 1: 125 (1989). Type: Western Australia.
Moora, 7 Oct. 1980, M.A.Clements 2222 (holo
CANB!; iso K!, PERTH!). Dist:  Austral ia (WA).

Petrorchis

Petrorchis D.L.Jones et M.A.Clem., Austral. Orch.
Res. 4: 78 (2002). Type species: Petrorchis bicornis
(D.L.Jones et M.A.Clem.) D. L.Jones et M.A.Clem.
(P te ro s tylis bic o rnis D.L. Jones et M.A.Clem. ).

Petrorchis bicornis (D.L.Jones et M.A.Clem.)
D.L.Jones et M.A.Clem., Austral. Orch. Res. 4: 83
(2002). Pterostylis bicornis D.L.Jones et
M.A.Clem., Proc. Roy. Soc. Queensland 98: 124-6,
fig. 4 (1987). Type: Queensland. Mount Maroon, 27
June 1978, J.Clarkson & M.Olsen s.n. (holo BRI!).
Dist: Australia (Qld, NSW).

Pharochilum

Pharochilum D.L.Jones et M.A.Clem., Austral.
Orch. Res. 4:80 (2002). Type species'. Pharochilum
daintreanum (Benth.) D.L.Jones et M.A.Clem.
(P t e ro sty li s daint reana Benth. ).

Oligochaetochilus D.L.Szlachetko subgen.
Glctbrichilos D.L.Szlachetko, Polish Bot. J. 46(l):
23 (2001), (pro pctrte). Type: Hymenochilus
cycnocephala (Fitzg.) D.L.Jones et M.A.Clem.
(P t e ro s ty li s c y cnoc e phala F itzg.).



Pharochilum daintreanum (Benth.) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 80 (2002):
Pterostylis daintreana Benth., Fl. Austrctl. 6: 360
(1873). Type: New South Wales. Near Sydney,
Daintree IDaintrevl s.n. (holo K!). Dist: Australia
(Qld, NSW).

Plumatichilos

Plumatichilos D.L.Szlachetko, Polish Bot. J. 46(1):
22 (2001). Type species: Plumatichilos bctrbatum
(Lindl. ) D.L. S zlach etko (P t e ro s ry I i s b arbata Lindl.)

sect. Plumatichilos
Pterostylis R.Br. sect. Catochilus Benth., Flora
Austral iensis 6: 354, 361 ( 1873). Lectotype species:
Pterostylis barbata Lindl., fide Jones & Clements
(200D.

Pterostylis R.Br. sect. Filiformae Rupp, Proc.
Linn. Soc. New Sourh Wales 58: 423 (1933).

Lectotype species: Pterostylis barbata Lindl., fide
Jones & Clements (2002).

Plumatichilos barbatum (Lindl.) D.L. Szlachetko,
Polish Bot. J. 46(1): 23 (2001); Pterosrylis barbata
Lindl. ,  in Edwards',  Bot. Reg. l-23: Swan Riv.
Append liii (1840). Type: Western Australia. Swan
River, 1839, J.Drummond U59l (holo K-L!; iso
BM!,  E! ,  K l ,  W!) .  D is t :  Aust ra l ia  (WA).

lPterostylis turfosa auct non Endl.; Frtzg.,
Austral.  orch. 2(2): t t .9l  (1885).1

sect. Plumosa D.L.Jones et M.A.Clem., Austral.
Orch. Res. 4: 80 (2002). Type species:
Plumatichilos plumosum (Cady) D.L. Szlachetko
(P te ro sty lis plumo sa Cady).

Plumatichilos plumosum (Cady) D.L. Szlachetko,
Polish Bot. J.46(1): 23 (2001); Pterostylis plumosa
Cady, Austral.  Pl.5(39): 138, f ig. B-P (1969). Type:
New South Wales. Road to Abercrombie Caves,
Oct. 1961, W.Brinsley s.n. (holo NSW!). Dist:
Australia (NSW).

fPterostylis barbatct auct. non Lindl.; Fitzg.,
Ausr .  orch. l (7) :  [ t .  7 ]  (1882) .1

Plumatichilos tasmanicum (D.L.Jones) D.L.
Szlachetko, Pol ish Bot. J. 46(l):  23 (2001);
Pterosty*lis tasmanicct D.L.Jones, Muelleria 8(2):
190-191, f ig.2k-l  (1994). Type: Tasmania, Rebecca
Creek, north of Temma, 5 Nov. 1990, D.L.Jones
7030 & C.H.Broers (holo CANB!; iso HO!, MEL!).
Dist:  Austral ia (NSW, Vic, Tas, SA); New Zealand
(NI ,  SI ,  TKI) .

lPterosnlis squomuta aLtct. non R.Br.; Hook.f.,
F l .  ru tv-zeL.  l :249 (  1853) . l

IPtero,styli,s barbatct aLtct. non Lindl.; Cheesem.,
Trun.s. & Proc. New Zealand Inst. 1: 352 ( 1874).1

fPterostylis plumosct auct. non Cady; Johns et
Molloy, Ncttive Orchids of New Zealand 45 (1983).1

Plumatichilos turfosum (Endl.) D.L. Szlachetko,
Polish Bot. J. 46(l): 23 (2001); PterosryLis turfosa
Endl. in Lehm., Pl. Preiss 2: 5 (1846). Type:
Western Australia. Stirling Terrace [Albany], 20
Sep. 1840, Preiss 2632 (holo LD!; iso W!). Dist:
Australia (WA).

Pterostylis

Pterostylis R.Br., Prod. 326 (1810) (nom. cons.).
Type species: Pterostylis curta R.Br. (type cons.).

subgen. Pterostylis
Pterostylis sect. Nudicaules G.Don in Loudon's

Hortus Brittanicus 369 (1830). Lectotype species:
Pte ro stylis c urta R.Br.

Pterostylis sect. Acuminatae Rchb.f., Beitr. Syst.
Pflanz. 68 (1871). Lectotype species: Pterostylis
acuminataR.Br.

Pterostylis sect. Laminatae Rupp, Proc. Linn.
Soc. New South Wales 58: 423 (1933). Lectotype
species: Pterostylis curta R.Br.

Pterostylis acuminata R.Br., P rod. 326-321 ( I 8 1 0).
Type: "(J.) v.u." [New South Wales. Port Jackson,
near Sydney, March, 1803-5, R.Brown s.n.l (lecto
BMr., fide Clements 1989; isolecto AD!, BM!, E!,
P!, W!). Dist:  Austral ia (Qld, NSW).

Pterostylis anatona D.L.Jones, Orchadian 12 (6):
245-246, fig. (1997). Type: Queensland. South
Kennedy District; Crediton Rd, Eungella, 4 July
1990, S.Pearson (D.L.Jones 6099) (holo CANB!,
iso BRI ! ,  CANB! ,  MEL! ,  NSW!,  QRS!) .  D is t :
Australia (Qld).

Pterostylis baptistii Frtzg., Austral. orch. l(1): [t. 2]
(1875). Type: New South Wales. Sydney, Hen and
Chickens Bay, R.D.FitzGerald s.n. (holo BM!; iso
BM!). Dist:  Austral ia (Qld, NSW, Vic).

Pterostylis curta R.Br. var. grandiflora Benth.,
Fl.  Austral.  6: 355 (1873). Type: Queensland.
Brisbane River, Moreton Bay, F.Mueller s.n. (lecto
Kr., fide Clements 1998; isolecto MELI).

Pterostylis curta R.Br., Prod. 326 (1810). Type: "(J.
T.) v.v." [New South Wales. Port Jackson, 1803,
R.Brown s.n. l  ( lecto BM!; isolecto BMl, K-L!, P!, W!).
Dist: Australia (Qld, NSW, ACT, Vic, Tas, SA, LHI).

Pterostylis erecta T.E.Hunt, Proc. Ro,),. Soc.

Queensland 69: 89, f ig. (1958). Type: Queensland.
Moreton District: Cedar Creek, near Samfbrd, Sep.
1956, A.J.Russell  & T.E.Hunt 718 (holo BRI!;  iso
MELI) .  D is t :  Aust ra l ia  (Qld,  NSW).



Pterostylis hildae Nicholls, Queensland Naturalist
10: 39-40, t. 3 (1931). Type: Queensland.
Tamborine Mountain, 9 Sep. 1924, H.Geissman s.n.
(holo MEL, found in AD!, fide Clements 1989).
Dist:  Austral ia (Qld, NSW).

Pterostylis hispidula Fitzg., Austrctl. orch. l(6): [t.
5l (1880); Pterostylis nutans R.Br. var. hispidula
(Fitzg.) C.Moore et Betche, Handb. fl. N.S.W. 399
(1893). Type: New South Wales. Springwood on
the Blue Mountains, May, R.D.FitzGerald s.n.
(lecto FitzGerald's plate, fide Clements 1989). Dist:
Australia (Qld, NSW).

Pterostyl is nutans R.Br.,  Prod.321 (1810). Type:
"(J.) u.v." [New South Wales. Port Jackson, North
Rocks, July 1804, R.Brown s.n.) ( lecto BM!;
isolecto BM!, P!, W!). Dist:  Austral ia (Qld, NSW,
ACT, Vic, Tas, SA); New Zealand (NI).

Pterostylis matthewsii Cheesem., Trans. &
Proc. New Zealand Inst. 47: 46 (1915). Type: [New
Zealand.l North Island, Mangonui County, crest of
ridge leading to Pukemiro Hill, near Kaitaia,
H.B.Mat thews s .n .  (ho lo  AK 3518! ; iso K! ) .

Pterostylis pedunculata R.Br., Prod. 327 (1810).
Type: "(D.) D.Paterson. v.s." [Tasmania. Port
Dalrymple, Jtne, Paterson s.n.) (lecto BMI; isolecto
BM!). Dist: Australia (NSW, ACT, Vic, Tas, SA,
LHI).

Pterostylis semirubra F.Muell., Fragm. 8: 249
(1874). Type: [Victoria.] In truncis arbori- filicum
prope Apollo-Bay [on tree ferns near Apollo Bay],
C.Walter s.n. (lecto MELl,.here designated).

Pterostylis procera D.L.Jones et M.A. Clem.,
Aust ra l .  Orch.  Res.  1 :125,  f ig .3A-C (1989) .  Type:

Queensland. Moomin, 2 May 1988, L.Lawler 12
(holo CANBI). Dist:  Austral ia (Qld).

Pterostylis stricta Clemesha et B.Gray, Orchadian 4
(2): 18-22, frg. (1912). Type: Queensland. Near
Ravenshoe north Queensland, 15 April 1969,
B.Gray s.n. (holo NSW!). Dist:  Austral ia (Qld).

Natural Hybrids:
Pterostylis X aenigma D.L.Jones et M.A. Clem.,
Muelleria 8(l) :  73-75, f ig. la-e (1993). Type:
Victoria. Knocker Track, Omeo, I I Dec. 1989,
R.Clark s.n. (holo CANB!; iso CANB!, MEL!).
Dist:  Austral ia (Vic).

Pterostylis X ingens (Rupp) D.L.Jones, Orchadion
5: 54 (1916); Pterostylis ctcuminata R.Br. var.
ingens Rupp, Proc. Linn. Soc. New South Wales 53
558 ( 1928). Type: Victoria. Healesvi l le ,  1926,
A.J.Tadgell  ex W.H. Nichol ls s.n. (holo NSW!).
Dist:  Austral ia (?NSW, Vic).

subgen. Cucullatae (Rchb.f.) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 65 (2002);
Pterostylis sect. Cucullatae Rchb.f., Beitr. ,Sys/.
Pflanz. 68-69 ( l87l ). Lectotype species: Pterostylis
cucul lataR.Br.

Pterostylis alpina R.S.Rogers, Proc. Roy. Soc.
Vic tor ia  (new ser . )  28:  108-109,  t .9  (1915) .  Type:
Victoria: Fernshaw, 27 Sep. 1912, C.French s.n.
(lecto ADl,fide Clements 1989; isolecto AD!). Dist:
Australia (NSW, ACT, Vic, Tas).

Pterostylis arfokensis (J.J.Sm.) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 65 (2002);
Pterostylis papuana Rolfe var. arfakensis J.J.Sm. in
L.S.Gibbs, Fl.  Arfok mts. 107-108 (1917). Types:
Indonesia. West Irian; Arfak Mtns, Angi Lakes,
terrestrial under edge of forest patch by lake, 7000',
Dec., L.S.Gibbs 5713 & 5890 (syn BM!). Dist:
Indonesia: (Irian Jaya).

Pterostylis braemii H.Mohr, Schlechteriana
1990(1): 20-21, t .  (1990). Type: Papua New Guinea.
Jimmy Gap, ca. 2400 m. tiber N.N., 1981,
G.J.Braem s.n. (holo SCHLE 871105/l).  Dist:
Papua New Guinea.

Pterostylis bureaviana Schltr., Bot. Jahrb 39: 38
(1906). Type: New Caledonia. Southern District: At
forest borders on rocks, on the mountains near Paita
(on Kariconyd), alt. 600 m, Oct. 1902, R.Schlechter
14970 (holo Bt). Dist: New Caledonia.

Pterostylis ffinis Guillaumin, Mem. Mus. Hist.
Nat. Paris, Bot. 8: 44 (1951). Type: New Caledonia.
Terrestre, Mt. Bouo, 700m, serpentine, 20 April
1951, A.Guillaumin & R.A.L.Baumann 12663 (holo
zt) .

Pterostylis caulescens L.O.Williams, Bot. Mus.
Leafl. 12: 149-150, t. 21 (1946). Type: British New
Guinea: alpine, bush margin, Rawlinson Range,
Morobe District, alt. 10,000-12,000 ft., flowers flesh
pink, 22 Sep. 1941, M.S.Clemens s.n. (holo
AMES!). Dist:  Papua New Guinea.

Pterostylis cuculluta R.Br., Prod. 327 (1810). Type:
"(D.) v.v." fTasmania. Port Dalrymple, Paterson
s.n.l (lecto specimen (a) BM!, fide Clements 1989).
Dist: Australia ( Vic, Tas, SA).

Pterostvlis mackibbinii F.Muell., Victorictn
Naturalist 9:93 (1892). Type: Tasmania. On King's
Island and Swan Island. Nov. 1888. J.MacKibbin
s.n. (lecto MEL!, here designated; isolecto K!
NSW!). Note: The collection selected as the
lectotype matches the protologue and is the only
collection made by MacKibbin.
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Pterostylis dubia R.Br., Prod. 328 (1810). Type:

[Tasmania. Derwent, April 1804, R.Brown s.n.]
(lecto BMt, fide Clements 1989). Dist: Australia
(Tas).

Pterostylis falcata R.S.Rogers, Proc. Roy. Soc.
Victoria (new ser.) 28(1): 106-107, t .  9 (1915).
Type: Victoria. Dandenong Creek near Oakleigh,
Oct. 1911, C.French s.n. (lecto AD!, fide Clements
1989; isolecto MEL!). Dist: Australia (Qld, NSW,
ACT,  V ic ,  Tas,  SA) .

Pterostylis folinta Hook.f., Fl. nov.-zel. l: 249
(1853). Type: New Zealand. Northern Island,
marshy places, east coast and Ruahine Mountains,
W.Colenso tl9061 (lecto Kl, fide Clements 1989;
isolecto K!). Dist: Australia: (NSW, Vic, Tas); New
Zealand (NI, SI).

PterosQlis gracilis Nicholls, Victorian
Naturalist 43: 324-326, fig. (1927). Type: Victoria.
Wilsons Promontory, Sep. 1926, R.S.Rogers &
E.Coleman s.n. (lecto ylByr.,fide Clements 1989).

Pterostylis vereenae R.S.Rogers, Trans. &
Proc. Roy. Soc. South Australia 38: 360-361, fig.
l8(2) (1914). Type: South Austral ia. Growing in
fair numbers amongst Hakea, Tetratheca, etc., in
stony soil at Cherry Gardens, Sep. [19141, V.Jacobs
s.n. (holo AD, not found; lecto plate XVIII (II), here
designated). Note: The holotype has not been found
and the illustration accompanying the description is
chosen as the lectotype.

Pterostylis furcata Lindl., Gen. sp. orchid. pl. 390
(1840). Type: "Hab. In Tasmannia" [Tasmania. In
wet places a few miles from Launcestonf, R.Gunn
602 (holo K-LINDL!: iso K!). Dist: Australia (Tas).

Pterostylis furcata Lindl.var. typica Hatch,
Trans. Roy. Soc. New Zealand ll:243 (1949), nom.
illeg.

Pterostylis humilis R.S.Rogers, Trans. & Proc. Roy.
Soc. South Australia 46: 151-152 (1922). Type:
New Zealand. The Haunted Whare, near
Waimarino, [Jan. l92l), H.B.Matthews s.n. (holo

AK!; iso CHR in Carse Herbarium!). Notes: In the
Auckland Museum there is a collection labelled
with this name comprising three specimens and a
packet that contains two photographic prints. Hatch
(1949) cites a mature fruiting specimen on the left
of the sheet as the lectotype for P. humilis but it
does not match anything described in the protologue
and has no standing as a type. On the right hand side
is a whole plant consisting of two tubers a stem and
three leaves in a rosette with a withered and
deformed flower. This is one of the two original
specimens sent to Rogers, is described in the
protologue and thus the holotype. Dist: New
Zealand (NI. SI).

Pterostylis micromega Hook.f., F/. nov.-zel. 1:
248 (1853); Pterostylis furcata Lindl. var.
micromega (Hook.f.) Hatch, Trans. & Proc. Roy.
Soc. New Zealand 80: 326 (1953). Type: New
Zealand. East coast, W.Colenso [512] (lecto K! here
designated; isolecto W!); Notes: The lectotype
matches the protologue and is the left hand side
plant immediately above the label written in
Colenso's hand. Dist: New Zealand (NI, SI, ChI).

Pterostylis polyphila Colenso, Trans. Roy. Soc.
New Zealand 22: 489-490 (1890). Type: New
Zealand. Near Mount Tongariro, County of East
Taupo, 1889, H.Hil/ s.n. (holo not found). Note: We
cannot find a type for this name but from the
protologue there can be little doubt about its
placement.

Pterostylis monticola D.L.Jones, Muelleria 8(2):
189-190, fig. 3h-k (1994). Type: Australian Capital
Territory. Brindabella Ranges, just south of Bendora
Arboretum, 14 Feb. 1993, D.L.Jones 11355 &
B.E.Jones (holo CANB!; iso MEL! NSW!). Dist:
Australia (NSW, Vic).

Pterostylis neocaledonica Schltr., Bot. Jahrb. 39:
38-39 (1906). Type: New Caledonia. Northern
District: on open grassy areas, on the mountains
near Oubatche, alt. c.1400 m, Jan. 1902,
R.Schlechter I5472 (holo Bt; iso K!, P!).  Dist:  New
Caledonia.

lPterostylis curta auct. non R.Br.: Halle, Fl.
Nouv. -Cal .  Dep.8:451-453,  f ig .  181 (1971)1.

Pterostylis novoguineensis Ridley, Trans. Linn.
Soc. London Bot. (ser. 2) 9: 208 (1916). Type:
Durch New Guinea Camp XI to XII, 8300 to 11,000
ft., C.B.Kloss s.r?. (holo BM!). Dist: Indonesia (West
Irian, Malaku [Seram]); Papua New Guinea.

Pterostylis papuana var. seranica J.J.Sm.,
Orchidaceae Seranenses, Bull. Jard. Bot. l0(series
iii): 91-92 (1928), syn. nov. Type: flndonesia.]
Central Ceram: Goenoeng Pinaia, c.2750 m, Aug.
1911, E.Stresemann 295 (lecto L!, here selected).
Note: The lectotype was chosen because it was used
to compile the descript ion.

lPterostylis acuminata altct., non R.Br.:
P.Royen, AIp. Orch. New Guinea2:94 (1912)1.

Pterostylis oliveri Petrie, Trans. & Proc. New
Zealand Inst.26: 210 (1894). Type: New Zealand.
Open scrub and low bush on the banks of Kelly's
Creek, Otia River (1,100 ft .) .  Jan. 7893, D.Petr ie
s.n. (lecto WELT 36511, fide Moore & Edgar, 1970;
isolecto K!).  Dist:  New Zealand (SI).



Pterostylis oreophila Clemesha, Orchadian 4 (11):
110, fig. (1974). Type: New South Wales. Kiandra,
on the bank of a small permanent stream, 18 Dec.
1967, S.C.Clemesha & B.Whitehead s.n. (holo & iso
NSW!). Dist:  Austral ia (NSW, ACT, Vic).

Pterostylis paludosa D.L.Jones, Molloy et M.
A.Clem., Orchadian 12(6):271-272, f ig. 4 (1997).
Type: New Zealand. South Island, Pahiki, between
Taylorville and Cobden, Greymouth, 19 Nov. 1968,
D.G.Drury 68W/94 (holo CHRI). Dist: New
Zealand (NI. SI).

Pterostylis furcata Lindl. var. linearis Hatch,
Trans. & Proc. Roy. Soc. New Zealand 77: 243, t.
29, frg.zt-j (1949). Type: New Zealand. Murimotu,
Dec. 1944, E.D.Hatch 565 (holo AK!).

Pterostylis papuana Rolfe, Kew Bull. 112 (1899).
Type: [Papua New Guinea.] Mount Scratchley,
12200 ft., il8971, A.Guillianetti s.n. (holo K!). Dist:
Papua New Guinea.

Pterostylis porrecta D.L.Jones, Molloy et M.A.
Clem., Orchadian 12(6): 212-273, fig. 5. (1991).
Type: New Zealand. South Island, Hackett Creek
Scenic Reserve, Nelson, 13 Dec. 1985,
B.P.J.Molloy s.n. (holo CHR!). Dist: New Zealand
(NI).

Pterostylis scabrida Lindl., Gen. sp. orchid. p|.389
(1840). Type: "Hab. In Tasmannia, ad ripas fluminis
nigri, solo udo arenoso humo intermixto, locis dense
obumbratis" [Tasmania. Black River Circular Head,
Nov. l83l l ,  R.Gunn 906 (holo K-LINDL!, iso K!).
Dist: Australia (Tas).

Pterostylis venosa Colenso, Trans. & Proc. New
Zealand Inst. 28: 610-611 (1896). Type: New
Zealand. Ruahine Mountain-range, east side, 1894,
A.Olsen s.n. (holo WELT 243841). Dist: New
Zealand (NI, SI, StI).

Pterostylis trifolia Colenso, Trans. & Proc. New
Zealand Inst.3l:281 (1899). Type: New Zealand.
Ruahine Mountain-range, east side, near secondary
summits, 1898, A.Olsen s,n. (holo not found). Note:
We cannot find a type fbr this name but the
protologue matches the description of P. venosa.

Pterostylis confertifolia Allan, Trans. & Proc.
New Zealand Inst. 56: 32-33 (1926). Type: New
Zealand. North Island, Wellington Botanical
District - on margins of subalpine scrub, and in
lower subalpine herb-field, about 1,200 m. altitude,
Ruahine Mountains, near Apiti, H.H.AILan s.n.
(lecto g11pr.,fide Moore and Edgar, 1970).

subgen. Graminfoliae D.L.lones et M.A. Clem.,
Austral. Orch. Res. 4: 66 (2002). Type species:
P te ro sty lis banks ii A.Cunn.

Pterostylis agathicola D.L.Jones, Molloy et M.
A.Clem., Orchadian 12(6): 266-267, fig. 1 (1997).
Type: New Zealand. North Island, Parau, Waitakere
Flat, 5 Aug. 1992, E.D.Hatch s.n. (holo CHR!; iso
AK!, CANB!, WELT!). Dist:  New Zealand (NI).

Pterostylis graminea Hook.f. var. rubricaulis
H.B.Matthews ex Cheesem., Man. New Zealand Fl.
351 (1925): Pterostylis montana Hatch var.
rubricaulis (H.B.Matthews ex Cheesem.) Hatch,
Trans. & Proc. Roy. Soc. New ZealandTT:240,fig.
(1949), nom. inval. Type: non designatus, fid"
Moore & Edgar (1970).

Pterostylis areolata Petrie, Trans. & Proc. New
Zealand Inst. 50: 210-211 (1918). Type: New
Zealand. Base of Shingle Peak, Awatere Valley,
Marlborough, 3,000 ft., L.Cockayne s.n. (lecto
WELT 36481, fide Moore & Edgar 1970). Dist:
New Zealand (SI).

Pterostylis auriculata Colenso, Trans. & Proc. New
Zealand Inst. 22:489 (1890). Type: New Zealand.
Open fern land, Fortrose, Invercargill, 1889,

lW.Colenso s.n.l (holo WELT 242801). Dist: New
Zealand (SI).

Pterostylis australis Hook.f., Fl. nov.-zel. 1: 248
(1853). Type: New Zealand. Middle and Southern
Islands. Port William and Thompson's Sound,
D.Lyall s.n. (lecto specimen (a) K! here designated);
s.loc, Lyall s.n. (syn K!, K-LINDL!). Note: The
lectotype matches the protologue, is lodged in
Hooker's herbarium, is labelled in his hand and
collected by D.Lyall. Dist: New Zealand (NI, SI,
chl).

Pterostylis banksii A.Cunn. in Edwards' , Bot. Mag.
59: t .  3l l2 (1832). Type: cult ivated England ex
New Zealand: Bay of Islands, 1826, A.Cunningham
s.n. (holo Bauer's illustration in Bot. Mag. T.
3ll2l). Dist: New Zealand (NI, SI, ChI, PKI).

Pterostylis macrophylla A.Cunn. ex Hook.f. in
Edwards', Bot. Mag.59: t. 3 I12 (1832), nom. illeg.

Pterostylis emarginata Colenso, Trans. & Proc.
New Zealand Inst. 15 328-329 (1883). Type: New
Zealand. In low forests, banks of streams
descending from the east flank of Te Tuahine
Mountain Range, Hawke's Bay district, North
Island, 1847-1852, W.Colenso s.n. (lecto W!, here
designated). Note: The specimen chosen as the
lectotype matches the protologue.

Pterostylis banksii A.Cunn. var. typica Hatch,
Trans. & Proc. Rov. Soc. New Zealand 7l: 241
(1949), nom. illeg.

Pterostylis cardiostigma D.Cooper, New Zealand J.
Bot .2 l :  9 l  (1983) .  Type:  New Zealand.  Days Bay,
Wellington, 21 Oct. 1980, D.Cooper s.n. (holo CHR
369753!). Dist:  New Zealand (NI, SI).
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Pterostylis cernua D.L.Jones, Molloy et M.A.
Clem., Orchadian 12(6): 261-269, fig. 2 (1997).
Type: New Zealand. South Island, roadside, State
Highway J3, near Okuku Reserve, culvert 53, 9
Dec. 1995, D.L.Jones, M.A.Clements &
B.P.J.Molloy s.n. (holo CHR!; iso AK!, CANB!,
WELT!). Dist:  New Zealand (SI).

Pterostylis graminea Hook.f., Fl. nov.-zel. l: 248
(1853). Type: New Zealand. East coast, W.Colenso

[]7421 (lecto K specimen (a), here designated).
Notes: The lectotype has a label in Colenso's hand
which states "Pterostylis graminfolia n. sp. WC."
and in Hooker's hand labelled P. graminea,to which
is attached Hooker's pencil sketch of the flower.
Dist: New Zealand (NI, SI, StI).

Pterostylis irsoniana Hatch, Trans. & Proc. Roy.
Soc. New Zealand 78: 104-5, t .  l8 (1950). Type:
New Zealand. North Egmont Hostel, 3,800 ft., Dec.
1948, O.E.Gibson ex Hatch 568 (holo AK 246041).
Dist: New Zealand (NI, SI, StI).

Pterostylis irwinii D.L.Jones, Molloy et M.A.
Clem., Orchadian 12(6): 269-271, f ig. 3. (1991).

Type: New Zealand. North Island, South Auckland
Land District, near Erua township; floodplain of
Waimarino Stream, alt. 130 m, 20 Dec. 1995,
A.C.Jones s.n. (holo CHR!; iso CANB!). Dist:  New
Zealand (NI).

Pterostylis montana Hatch, Trans. & Proc. Roy.
Soc. New Zealand 77: 239-240, L 22 (1949). Type:
New Zealand. Halfmoon Bay, Stewart Island lat sea
levell, Nov. 1946, C.Smith ex E.D.Hntch 564 (holo

AK!). Dist: New Zealand (NI, SI, StI).
Pterostylis montana Hatch var. typica Hatch,

Trans. & Proc. Roy. Soc. New Zealand 7l: 239
(1949), nom. illeg.

Pterostylis patens Colenso, Trans. & Proc. New
Zealand Inst. 18: 210 (1886); Pterostylis banksii
A.Cunn. var. patens (Colenso) Hatch, Trans. &
Proc. Roy. Soc. New Zealand 15: 310 (1945).
Types: New Zealand. Forests, hilly country, near
Norsewood, County of Waipawa, 1883-84,
W.Colenso s.n. (syn not found); Glenross, County of
Hawke's Bay, 1884, D.P.Baffour s.n. (syn not
found). Neotype, here selected! 'Lake

Waikaremoana, Hawkes Bay, 24 Nov. 1965,
D.Wellman 128007A&B (CHR!); including spirit
material. Dist: New Zealand (NI).

Ptero.stylis speciosct Colenso, Trans. & Proc.
New Zealctnd Inst.22: 488-489 (1890), syn. nov.
Type: New Zealand. Near Mount Tongariro, County
of East Taupo, 1889, H. Hi l l  s.n. ( lecto K!, here
designated, isolecto WELT 242191). Notes: The
lectotype chosen fits Colenso's protologue in all

respects. We are of the opinion that this name
correctly applies to P. patens.

Pterostylis subsimilis Colenso, Trans. & Proc.
New Zealand Inst. 28: 611 (1896). Type: New
Zealand. Ruahine Mountain-range, east side, 1894,
A.Olsen s.n. (holo WELT 242821).

Pte ro s ty lis s ilv ic ultrix (F. Muell. ) Molloy, D. L. Jones
et M.A.Clem., Austral. Orch. Res. 4: 66 (2002);
Pterostylis banksii Cunn var. silvicultrix F. Muell.,
Veg. Chatham Ls.51 (1864). Type: Chatham Island,
in woods only, H.Travers 30 (holo MEL!; iso W!).
Dist: New Zealand (ChI).

Ranorchis

Ranorchis D.L.Jones et M.A.Clem., Austrctl. Orch.
Res.4:82 (2002). Type species: Ranorchis sargentii
(C.R.P.Andrews) D.L.Jones et M.A.Clem.
(P t e ro s tylis s ar g entii C.R.P.Andrews).

Oligochaetochilus D.L.Szlachetko subgen.
Apicuchilos D.L.Szlachetko, Polish Bot. J. 46(l):23
(2001), (pro parte). Type species: Urochilus vittata
(Lindl.) D.L.Jones et M.A.Clem. (Pterostylis vittata
Lindl.).

Ranorchis sargentii (C.R.P.Andrews) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 82 (2002);
Pterostylis sargentii C.R.P. Andrews, "/. Western
Australia Nat. Hist. Soc. 2(2): 51 (1905). Type:
Western Australia. York, Aug. 1904, O.H.Sargent
ex W.E. Blackall s.n. (lecto PERTH!, fide George
l9ll). Dist: Australia (WA).

Speculantha

Speculantha D.L.Jones et M.A.Clem., Austral.
Orch. Res. 4: 82 (2002). Type species'. Speculantha
parviflora (R.Br.) D.L.Jones et M.A.Clem.
(P t e ro sty li s parv iflo ra R.Br. ).

sect. Speculantha

Speculantha aphylla (Lindl.) D.L.Jones et M.
A.Clem., Austral. Orch. Res. 4: 82 (2002);

PterosQlis aphylla Lindl., Gen. sp. orchid. pl. 392
(1840); Pterostylis parviflora R.Br. var. aphyLla
(Lindl.) Ewart et J. White, Proc. Roy. Soc. Victoria
24:  1 l  ( l9 l l ) .  Type:  "Hab.  In  Tasmania;  jux ta

Circular Head frequens, in sabuletis sterilibus,
hieme udis, fiucticibus Myrtaceis Epacridaceis
Endogenisque plurimis abundandtibus vix autem
graminosis", [Tasmania. Circular Head, Dec. 1837],
R.Gunn 90J (holo K-LINDLI, iso E!, Wl). Dist:
Australia (Tas).



Speculantha atriola (D.L.Jones) D.L.Jones et
M.A.Clem., Austal. Orch. Res. 4: 82 (2002);
Pterostylis atriola D.L.Jones, Austral. Orch. Res.3:
140-141, fig. 7.3 (1998). Type: Tasmania. Snug
Plains, 600m, 3 March 1997, J.E. & A.Wapstra
(ORG 607) (holo CANB!; iso HO!, MELI). Dist:
Australia (Tas).

Specul.antha nigricans (D.L.Jones et M.A. Clem.)
D.L.Jones et M.A.Clem., Austral. Orch. Res. 4: 83
(2002); Pterostylis nigricans D.L.Jones et
M.A.Clem., Austrobaileya 2(5): 550-551, fig.
2E,F&G (1988). Type: Queensland. Moreton
District: Stradbroke Island, open forest and
heathland, 26 May 1987, D.L.Jones 2482 (holo
BRI ! ;  iso  AD! ,  AMES!,  BRI ! ,  CANB! ,  K! ,  MO!,
NSW!, US!). Dist:  Austral ia (Qld, NSW).

Speculnntha parviJlora (R.Br.) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 83 (2002);
Pterostylis parviflora R.Br., Prod. 321 (1810).
Type: "(J.) v.v." [New South Wales. Port Jackson,
between Sydney and Parramatta near Aiten's
Bridge, April 1805, R.Brown s.n.) (lecto gy11t, fide
Clements 1989; isolecto BM!, W!). Dist: Australia
(Qld, NSW, Vic, Tas, SA).

Pterostylis whitei F.M.Bailey, Queensland
Agric. J. 25(I):  11 (1910). Type: Queensland.
Glasshouse Mountains [Top of Mt. Ngun Ngun],
May 1910,  C.T.Whi te  s . rz .  (ho lo  BRI ! ; iso  K! ) .

sect. Elongatae D.L.Jones et M.A.Clem., Austral.
Orch. Res.4:83 (2002), Type species: Speculantha
uliginosa (D.L.Jones) D.L.Jones et M.A.Clem.
(P te ro s ty li s uli gino s a D.L.Jones).

Speculantha uliginosa (D.L.Jones) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 83 (2002);
Pterostylis uliginosa D.L.Jones, Austral. Orch. Res.
3: 155-156, f ig. 7.14 (1998). Type: New South
Wales. Beside Appin-Bulli Rd, I Jan. 1993,
D.L.Jones 11120 (holo CANB!; iso AD!, BRI!,
HO!, MEL!, NSW!). Dist:  Austral ia (NSW, Vic,
Tas, SA).

Stamnorchis

Stamnorchis D.L.Jones et M.A.Clem., Austral.
Orch. Res.4:83 (2002). Type species'. Stamnorchis
recurva (Benth.) D.L.Jones et M.A.Clem.
(P te rostylis re curva Benth.).

Stamnorchis recurva (Benth.) D.L.Jones et M.
A.Clem., Austral. Orch. Res. 4: 83 (2002):
Pterostylis recun)a Benth., Fl. Austral. 6: 360
( I 873). Type: Western Australia. Swan River,
J.Drummond s.n. (lecto Kt,fide George 1971). Dist:
Australia (WA).

Taurantha

Taurantha D.L.Jones et M.A.Clem., AustraL Orch.
Res. 4: 85 (2002). Type species: Taurantha
ophioglossa (R.Br.) D.L.Jones et M.A.Clem.
(P te ro stylis ophio glo s sa R.Br.).

Tuurantha collina (Rupp) D.L.Jones et M.A.
Clem., Austral. Orch. Res. 4: 85 (2002); Pterostylis
ophioglossa R.Br. var. collinc Rupp, Proc. Linn.
Soc. New South Wales 54: 552 (1929); Pterostylis
collina (Rupp) M.A.Clem. et D.L.Jones in M.A.
Clem., Austral.  Orch. Res. 1: 121 (1989). Type:
New South Wales. Hungry Hill, Paterson, June
1926, H.M.R.Rupp s.n. (holo NSW!). Dist: Australia
(NSw).

Taurantha concinna (R.Br.) D.L.Jones et M.A.
Clem., Austral. Orch. Res. 4'.85 (2002); Pterostylis
concinna R.Br.,  Prod.326 (1810). Type: "(J.) v.v."

[New South Wales. Port Jackson, Bennelong Point
Sydney Cove, 18 Aug. 1803, R.Brown s.n.l (lecto
BMr., fide Clements 1989; isolecto E!, K!, K-L!, P!,
W!). Dist: Australia (NSW, Vic, Tas, SA).

Taurantha ophioglossa (R.Br.) D.L.Jones et
M.A.Clem., Austral. Orch. Res. 4: 85 (2002);
Pterostylis ophioglossa R.Br., Prod. 326 (1810).
Type: "(J.T.) v.v." [New South Wales. Port Jackson,
vicinity of Sydney Cove, 1803-5, R.Brown s.n.l
(lecto BM!, fide Clements 1989; isolecto BM!, E!,
P!). Dist: Australia (Qld, NSW).

Taurantha splendens (D.L.Jones et M.A. Clem.)
D.L.Jones et M.A.Clem., Austral, Orch. Res. 4: 85
(2002); Pterostylis splendens D.L.Jones et
M.A.Clem., Orchadian l2(7): 322-325, f ig. (1998).
Type: cult. ANBG, Canberra (C8G9212947) ex
New Caledonia: Mt Do, 22 July 1994, Clements
7812 (holo CANB!; iso P!). Dist: New Caledonia.

Taurantha taurus (M.A.Clem. et D.L.Jones)
D.L.Jones et M.A.Clem., Austral. Orch. Res. 4: 85
(2002); Pterostylis taurus M.A.Clem. et D.L.Jones,
Austral. Orch. Res. 1: 127 (1998). Type: cult.
ANBG, 7 June 1985, M.A.Clements 3667 ex

Queensland, Cook District, Ravenshoe, 16 July
1979, M.A. Clements 1661 (holo CANB!; iso BRI!,
K!). Dist: Australia (Qld).

lPterostylis ophioglossa R. Br., var. collina
sensu Dockr., Aust. indig. orch. 1: 148, fig. (1969),
non Rupp (1929)1.

Pterostylis ophioglossa R.Br. subsp. fusca
C lemesha ,  O rchad ian  7 ( I ) : 13  (1981 ) .  Type :

Queensland. Near Herberton, north Queensland, 7
June 1973, B.Gray s.n. (holo BRII).
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Taurantha tenuicauda (Kraenzl.) D.L.Jones et
M.A. Clem., Austral. Orch. Res. 4: 85 (2002);

Pterostylis tenuicauda Kraenzl., Neu-Caledon.
orchid. 63 (1909). Type: New Caledonia. W
Ignambi au-dessus de Pemboa, 4 June 1925,
A.O.Driniker 1729 (holo Z!). Dist: New Caledonia.

lPterostylis ophioglossa auct., non R.Br.:
Schltr. ,  Bot. Jahrb. 39: 38 (1906)1.

Natural hybrid:
Taurantha X conoglossa (Upton) D.L.Jones et
M.A.Clem., Austral Orch. Res. 4: 85 (2002);

Pterostylis X conoglossa Upton, Orchadian 2(9):
lI4, fig. (1961). Type: New South Wales.
Swansea, 18 June 1967, W.T.Upton s.n. (holo

NSW!). Dist:  Austral ia (NSW).

Urochilus

Urochilus D.L.Jones et M.A.Clem., Austral. Orch.
Res. 4: 8l (2002). Type species: Urochilus vittatus
(Lindl.) D.L.Jones et M.A. Clem. (Pterostylis vittata
Lindl.).

Oligochaetochilus D.L.Szlachetko subgen.
Apicuchilos D.L.Szlachetko, Polish Bot. J. 46(l):23
(2001), (pro parte). Type species: Urochilus vittatus
(Lindl.) D.L.Jones et M.A.Clem. (Pterostylis vittata
Lindl.).

Urochilus concavus (D.L.Jones et M.A.Clem.)
D.L.Jones et M.A.Clem., Austral. Orch. Res. 4: 8l
(2002); Pterostylis concava D.L.Jones et
M.A.Clem., Austral. Orch. Res. 1'. l2l, fig. 4E-H
(1989). Type: Western Australia. Between Boyup
ook and Cranbrook. 6 July 1969, A.S.George 9385
(holo PERTH!; iso CANB!, K!, NSW!). Dist:
Australia (WA).

Pterostylis vittata Lindl. var. subdffirmis
Nicholls, Victorian Naturalist 49:253 (1933). Type:
Western Australia. Boyup Brook, May 1925,
E.Crocker s.n. (holo MEL!; iso NSW!).

Urochilus sanguineus (D.L.Jones et M.A. Clem.)
D.L.Jones et M.A.Clem., Austral.  Orch. Res.4:81
(2002); PterosQlis sanguinea D.L.Jones et
M.A.Clem ., Austral. Orch. Res. 1 : 126-'7 , fig. 4A-D
(1989). Type: South Australia. Belair Recreation
Reserve, J0 acre Flora Reserve, behind Pines Oval,
9 July 1986, M.A.Clements 4097 & A.S.Clements
(holo CANBI; iso AD!, K!).  Dist:  Austral ia (Tas,

Vic, SA, ?WA).

[Jrochilus vittatus (Lindl.) D.L.Jones et M.A.
Clem., AustrcLl. Orch. Res. 4: 8l (2002); Pterostylis
vittata Lindl. in Edwards', Bot. Reg. l-23: Swan
Riv. Append. liii (1840). Type: Western Australia.
Interior of King George Sound, A.Collie s.n. (lecto

K-LINDL!, . f ide George 1971; isolecto K!).  Dist:
Austral ia (WA).

PterosQlis vittata Lindl. var. maior Endl. in
Lehm., PI. Preiss.2: 5 (1846), nom. nud.

Pterostylis vittata Lindl. var. minor Endl. in
Lehm., Pl. Preiss.2: 5 (1846), nom. nud.

Pterostylis vittata Lindl.var. viridiflora
Nicholls, Victorian Naturalist 49: 253-254 (1933).
Type: Western Australia. Boyup Brook, July-Aug.

l l915l, E.Corker s.n. (holo MEL!).

X Taurodium

X Taurodium D .LJ ones et M.A.CI em, Aus tral. O rc h.
Res.4:81 (2002\.

Hybrid between Taurantha D.L.Jones et
M.A.Clem. and Diplodium Sw.

X Taurodium X furcillatum (Rupp) D.L.Jones et
M.A.Clem., Austral Orch. Res. 4: 81 (2002):

Pterostylis X furcillata Rupp, Proc, Linn. Soc. New
South Wales 55: 415 (1930). Type: New South Wales.
North Coast, Kurri Kurri, [Found rn Melaleuca scrub
not very far from the Kurri Kuni Hospital grounds,
April 19301, H.M.R.Rupp s.n. (holo NSW!). Dist:
Australia NSW).

Note: A rare natural hybrid originating from a
cross between Taurantha ophioglossa and probably
Diplodium alveata (= Pterostylis obtusa sensz Rupp).

X Taurodium X toveyanum (Ewart et Sharman)
D.L.Jones et M.A.Clem., Austral Orch. Res. 4: 87
(2002); Pterostylis X toveyana Ewart et Sharman,
Proc. Roy. Soc. Victoria (new ser.) 28(2): 235-236
(1916). Types: Victoria. Mentone, 1901, 1909, 1913,
1914, I9I5, J.R.Tovey s.n. (syn MEL). Dist: Australia
(Vic).

Pterostylis concinna R.Br. X Pterostylis reflexa
R.Br. var. intermedia Ewart, Proc. Roy. Soc. Victoria
(new ser.) 20(2):134 (1908).

Note: A rare natural hybrid originating from a
cross between Taurantha concinna and Diplodium
striatum.
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Table 3.1. Summary table of described genera and species within Pterostylidinae

Bunochilus

chlorogrammus
longffblius
melagrammus
smaragdynus
stenochilus
tunstallii
williamsonii

Crangonorchis

depauperata

pedoglossa

Diplodium

abruptum
aestivum
alatum
alobulum
alveatum
angustum
aquilonium
asperum
atrans
brumalis
bryophilum
coccinum
decurvum
dolichochilum
elegans
erythroconcha

fischii
grandiflorum
hamiltonii
hians
Iaxum
longicurvum
longipetalum
metcalfti
obtusum
pulchelLum
reflexum
revolutum
robustum
rogersii
russellii
scabrum
scoliosum
striatum
tenuissimum
torquatum
trullfolium
truncatum

Eremorchis

alLantoidea

Hymenochilus

bicolour
cycnocephalus
muticus
pratensis
rubenachii
tanypodus
tristis
wapstrarum
ziegeleri

Linguella

clavigera
dilatata
nana
puberula
pyramidalis
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Oligochaetochilus Petrorchis Pharochilum Plumatichilos Pterostylis Ranorchis

aciculformis
arenicola
basalticus
bisetus
boormanii
calceolus
chaetophorus
cheraphilus
ciliatus
cobarensis
commutatus
despectans
excelsus
gibbosus
hamatus
insectfer
leptochilus
linguus
macrocalymmus
maximus
mitchelLii
ovatus
petrosus
pictus
planulatus
praetermissus
pusillus
roensis
ruJus
sailcola
setifer
spathulatus
squamqtus
validus
woollsii
xerophilus

bicornis daintreanum barbatum
plumosum
tasmanicum
turfosum

*cuminata sargentii
agathicola
alpina
anatona
areolata
arfakensis
auriculata
australis
bctnksii
baptistii
braemii
bureaviana
cardiostigma
caulescens
cernua
cucullata
curta
dubia
erecta

falcata
Jbliata
furcata
graminea
hildae
hispidula
humilis
irsoniana
irwinii
micromega
montana
monticola
neocaledonica
novoguineensis
nutans
oliveri
oreophila
paludosa
papuana
patens
pedunculata
porrecta
procera
scabrida
silvicultrix
stricta
venosa
X aenigma
X ingens
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Speculantha

aphylla
atriola
nigricans
parviflora
uliginosa

Stamnorchis

recurva

Taurantha

collina
concinna
ophioglossa
splendens
taurus
tenuicauda
X conoglossa

Urochilus

concavus

sanguineus

vittatus

XTaurodium

Xfurcillatum
X toveyanum

Photo: D.L. Jones

Petrorchis bicornis from Mount Maroon, Queensland.



Names Index and Checklist for the Pterostylidinae

Arethusa tetrapetala R.Br. ex J.Britten - Diplodium revolutum
Bunochilzs D.L.Jones et M.A.Clem.
Bunochilas sect. Bunochilus
B uno c hilzs sect. Smaragdy nu D .L.J ones et M. A. Cl em.
Bunochilus chlorogrqmmus (D.L.Jones et M.A.Clem.) D.L.Jones et M.A.Clem.
Bunochilus longifulizs (R.Br.) D.L.Jones et M.A.Clem.
Bunochilus melagrammus (D.L.Jones) D.L.Jones et M.A.Clem.
Bunochilus smaragdynus (D.L.Jones et M.A.Clem.) D.L.Jones et M.A.Clem.
Bunochilus stenochilus (D.L.Jones) D.L.Jones et M.A.Clem.
Bunochilus tunstull i i  (D.LJones et M.A.Clem.) D.L.Jones et M.A.Clem.
Bunochilus williamsonii (D.L.Jones) D.L.Jones et M.A.Clem.
Crangonorchis D.L.Jones et M.A.Clem.
Crangonorchis depauperata (F.M.Bailey) D.L.Jones et M.A.Clem.
Crango norc his p e do glo s s a (Fitzg.) D. L. Jones et M.A.Clem.
Diplodium Sw.
Diplodium abruptum (D.L.Jones) D.L.Jones et M.A.Clem.
Diplodium aestivum (D.L.Jones) D.L.Jones et M.A.Clem.
Diplodium slatum (Labill.) D.L.Jones et M.A.Clem.
Diplodium alobulum (Hatch) D.L.Jones et M.A.Clem.
Diplodium alveatum (Garnet) D.L.Jones et M.A.Clem.
Diplodium angustum (A.S.George) D.L.Jones et M.A.Clem.
Diplodium aquilonium (D.L.Jones et B.Gray) D.L.Jones et M.A. Clem.
Diplodium ssperum (D.L.Jones et M.A.Clem.) D.L.Jones et M.A.Clem.
Diplodium atrans (D.L.Jones) D.L.Jones et M.A.Clem.
Diplodium australe Sw. = Diplodium ulatum
Diplodium brumalis (L.B.Moore) D.L.Jones et M.A.Clem.
Diplodium bryophilum (D.L.Jones) D.L.Jones et M.A.Clem.
Diplodium coccinum (Fitzg.) D.L.Jones et M.A.Clem.
Diplodium decurvum (R.S.Rogers) D.L.Jones et M.A.Clem.
Diplodium dolichochilum (D,L.Jones et M.A.Clem.) D.L.Jones et M.A.Clem.
Diplodium elegans (D.L.Jones) D.L.Jones et M.A.Clem.
Diplodium erythroconchum (M.A.Clem. et D.L.Jones) D.L.Jones et M.A.Clem.
Diplodium fischii (Nicholls) D.L.Jones et M.A.Clem.
Diplodium grandiflorum (R.Br.) D.L.Jones et M.A.Clem.
Diplodium hamiltonii (Nicholls) D.L.Jones et M.A.Clem.
Diplodium hians (D.L.Jones) D.L.Jones et M.A.Clem.
Diplodium laxum (Blackmore) D.L.Jones et M.A.Clem.
Diplodium longicurvzn (Rupp) D.L.Jones et M.A.Clem.
Diplodium metcalfei (D.L.Jones) D.L.Jones et M.A.Clem.
Diplodium obtusum (R.Br.) D.L.Jones et M.A.Clem.
Diplodium pulchellura (Messmer) D.L.Jones et M.A.Clem.
Diplodium reflexum (R.Br.) D.L.Jones et M.A.Clem.
Diplodium revolutum (R.Br.) D.L.Jones et M.A.Clem.
Diplodium robustum (R.S.Rogers) D.L.Jones et M.A.Clem.
Diplodium rogersii (E.Coleman) D.L.Jones et M.A.Clem.
Diplodium russellii (T.E.Hunt) D.L.Jones et M.A.Clem.
Diplodium scsbrum (Lindl.) D.L.Jones et M.A.Clem.
Diplodium scoliosum (D.L.Jones) D.L.Jones et M.A.Clem.
Diplodium striatum (Fitzg.) D.L.Jones et M.A.Clem.
Diplodium tenuissimzn (Nicholls) D.L.Jones et M.A.Clem.
Diplodium torquatum (D.L.Jones) D.L.Jones et M.A.Clem.
Diplodium trull i fulium (Hook.f.) D.L.Jones et M.A.Clem.
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Diplodium truncatum (Fitzg.) D.L.Jones et M.A.Clem.
Diplodium X furcillatum (Ptupp) D.L.Jones et M.A.Clem.
Diplodium X toveyanum (Ewart et Sharman) D.L.Jones et M.A.Clem.
Disperis alila Labill. = Diplodium alatum
Eremorchis D.L.Jones et M.A.Clem.
Eremorchis allantoidea (R.S.Rogers) D.L.Jones et M.A.Clem.
Hymenochilus D.L.Jones et M.A.Clem.
Hymenochilus bicolor (M.A.Clem. et D.L.Jones) D.L.Jones et M.A.Clem.
Hymenochilus cycnocephalus (Fitze.) D.L.Jones et M.A.Clem.
Hymenochilus muticus (R.Br.) D.L.Jones et M.A.Clem.
Hymenochilus pratensis (D.L.Jones) D.L.Jones et M.A.Clem.
Hymenochilus rubenachii (D.L.Jones) D.L.Jones et M.A.Clem.
Hymenochilus tanypodus (D.L.Jones, Molloy et M.A.Clem.) D.L.Jones et M.A.Clem.
Hymenochilus tristis (Colenso) D.L.Jones et M.A.Clem.
Hymenochilus wapstrarum (D.L.Jones) D.L.Jones et M.A.Clem.
Hymenochilus ziegeleri (D.L.Jones) D.L.Jones et M.A.Clem.
Linguella D.L.Jones et M.A.Clem.
Linguella subgen. Dilatatae D.L.Jones et M.A.Clem.
Linguella subgen. Linguella sect. Linguella
Linguella subgen. Linguella sect. Pyramidalis D.L.Jones et M.A.Clem.
Linguella clavigera (Fitzg.) D.L.Jones et M.A.Clem.
Linguella dilatata (A.S.George) D.L.Jones et M.A.Clem.
Linguella nana (R.Br.) D.L.Jones et M.A.Clem.
Linguella puberula (Hook.f.) D.L.Jones et M.A.Clem.
Linguella pyramidalls (Lindl.) D.L.Jones et M.A.Clem.
Oligo c hae to c hilus D.L. S zl achetko
Oligochaetochilus subgen. Apicuchilos D.L.Szlachetko Qtro parte) - Urochilus
Oligochaetochilus subgen. Apicuchilos D.L.Szlachetko Qtro parte) = Bunochilus
Oligochaetochilus subgen. Apicuchilos D.L.Szlachetko Qtro parte) = Ranorchis
Oligochaetochilus subgen. Glabrichilos D.L.Szlachetko (pro parte) = Hymenochilus
Oligochaetochilus subgen. Glabrichilos D.L.Szlachetko Qtro parte) = Pharochilum
Oligochaetochilus subgen. Oligochaetochilus - Oligochaetochilus
Oligochaetochilus sect. Bisetq D.L.Jones et M.A.Clem.
Oligochaetochilus sect. Boormania D.L.Jones et M.A.Clem.
Oligochaetochilus sect. Chaetophora D.L.Jones et M.A.Clem.
Oligochaetochilus sect. Excelsa D.L.Jones et M.A.Clem.
Oligochaetochilus sect. Gibbosa D.L.Jones et M.A.Clem.
Olig o c haeto c hilus sect. Hamata D .L.J ones et M.A.Clem.
Oligochaetochilus sect. Insecttfura D.L.Jones et M.A.Clem.
Oligochaetochilus sect. Lingua D.L.Jones et M.A.Clem.
Oligochaetochilus sect. Longicsudis D.L.Jones et M.A.Clem.
O lig oc haeto c hilus sect. S e tifera D .LJ ones et M. A. Clem.
Oligochaetochilus sect. Spathulatu D.L.Jones et M.A.Clem.
Oligochaetochilus acicuffirmis (Nicholls) D.L.Szlachetko
Olig o c hae to c hilu s ar e nic ola (M.A. Clem. et J. Stewart) D. L. S zl achetko
Oligochaetochilus basalticus (D.L.Jones et M.A.Clem.) D.L.Jones et M.A.Clem.
Oligochaetochilus bisetus (Blackmore et Clemesha) D.L.Szlachetko
Oligochaetochilus boormqnii (Rupp) D.L.Szlachetko
Oligo c hae to c hilu s c alc e olu s (M. A.C lem. ) D. L. S zl achetko
Oligo c hae to c hilus c haetop horzs (M. A. C lem. et D. L. J ones) D.L. S zlachetko
Oligochaetochilus cheraphilzs (D.L.Jones et M.A.Clem.) D.L.Jones et M.A.Clem.
Oligo c hae to c hilus c iliatus ( M. A. Clem. et D. L. Jones) D. L. Szl achetko
Oligochaetochilus cobarensis (M.A.Clem.) D.L.Szlachetko
Oligochaetochilus commutatus (D.L.Jones) D.L.Szlachetko
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Oligochaetochilus despectans (Nicholls) D.L.Szlachetko
Olig oc hae toc hilus e xc els us (M. A. Clem. ) D.L. S zlachetko
Oligochaetochilus gibbosus (R.Br.) D.L.Szlachetko
Oligochaetochilus hamatus (Blackmore et Clemesha) D.L.Szlachetko
Olig o c haeto c hilus ins e ctifu r (M.A.Clem. et D.L. Jones) D.L. S zlachetko
Oligochaetochilus leptochilus (M.A.Clem. et D.L.Jones) D.L. Szlachetko
O ligoc hae to chilus linguus (M. A.Cl em. ) D.L. S zlachetko
Olig ochaeto chilu s macroc aly mmus (M. A. Clem. et D.L. Jones) D.L. Szl achetko
Oligo chaeto c hilus muximus (M.A. Clem. et D.L. Jones) D.L. S zlachetko
O lig o c ha e to c hilu s mitc h e llii (Lindl . ) D. L. S zl achetko
O ligo c hae to chilus ov stus (M. A. Clem. ) D.L. S zl achetko
Oligochaetochilus petrosus (D.L.Jones et M.A.Clem.) D.L.Jones et M.A.Clem.
Oligo c haeto c hilus pictus (M.A. Clem. ) D.L. Szlachetko
Oligochaetochilus planulatus (D.L.Jones et M.A.Clem.) D.L.Jones et M.A.Clem.
Oligo c haetochilus prae te rmisszs (M. A. Clem. et D.L. Jones) D.L. S zlachetko
Oligochaetochilus pusillus (R.S.Rogers) D.L.Szlachetko
Olig ochaeto c hilus ro e nsis (M.A.Clem. et D.L. Jones) D.L. Szl achetko
Oligochaetochilus rufus (R.Br.) D.L.Szlachetko
Oligochaetochilus saxicola (D.L.Jones et M.A.Clem.) D.L.Jones et M.A.Clem.
Oligochaetochilus setifer (M.A.Clem., Matthias et D.L.Jones) D.L.Szlachetko
O lig o c hae to c hilu s s p athulatzs (M. A. Clem. ) D. L. S zlachetko
O lig o c hae to c hilu s s quamatus (R. B r. ) D. L. S zl achetko
Oligochaetochilus validus (Nicholls) D.L.Jones et M.A.Clem.
O lig o c hae t o c hilu s w o olls ii (Fi tzg) D. L. S zl ac hetko
Oligochaetochilus xerophilus (M.A.Clem.) D.L.Szlachetko
Petrorchis D.L.Jones et M.A.Clem.
Petrorchis bicornis (D.L.Jones et M.A.Clem.) D.L.Jones et M.A.Clem.
Pharochilum D.L.Jones et M.A.Clem.
Pharochilum daintreanum (Benth.) D.L.Jones et M.A.Clem.
Plumutic hilos D. L. S zlachetko
Plumatic hilos sect. Plumatic hilo s
Plumatichilos sect. Plumosae D.L.Jones et M.A.Clem.
Plumatochilos barbatum (Lindl.) D.L.Szlachetko
Plumat o c hilo s p lum o s um ( C ady ) D. L. S zl achetko
P lumat o c hilo s tqs manic um (D .L.J ones ) D. L. S zlachetko
P lumato c hilo s turfo s um (Endl. ) D. L. S zl achetko
Pterostylis R.Br.
Pterostylis subgen. Cucullatae D.L.Jones et M.A.Clem.
Pterostylis subgen. Graminifuliue D.L.Jones et M.A.Clem.
Pterostylis subgen. Pterostylis
Pterostylis sect. Alatae Rchb.f. - Diplodium
Pterostylis sect. Antennaea Benth. - Diplodium
Pterostylis sect. Antennaea Benth. Ser. Grandiflorae Benth. - Diplodium
Pterostylis sect. Catochilus Benth. - Plumatichilos
Pterostylis sect. Filiformae Rupp - Plumqtichilos
Pterostylis sect. Foliosae G.Don = Diplodium
Pterostylis sect. Squamatae G.Don = Bunochilus
Pterostylis abrupta D.L.Jones - Diplodium abruptum
Pterostylis aciculifurnis (Nicholls) D.L.Jones et M.A.Clem. - Oligochaetochilus acicuffirmis
Pterostylis acuminata auct., nonR.Br.: P.Royen - PterosAlis novoguineensis
Ptero stylis acuminata R.Br.
Pterostylis aestiva D.L.Jones = Diplodium qestivum

Pterostylis affinis Guillaumin = Pterostylis bureavians
Pte ro s ty lis agathic ola D .L.J ones, Moll oy et M. A.Clem.
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Pterostylis alata (Labill.) Rchb.f. = Diplodium alatum
Pterostylis alata var. robusta (Ewart) Tovey et P.Morris = Diplodium robustum
Pterostylis alata var. robusra (R.S.Rogers) J.Weber et R.Bates - Diplodium robustum
Pterostylis allantoidea R.S.Rogers = Eremorchis qllqntoidea
Pterostylis alpina R. S.Rogers
Pterostylis alveata Garnet = Diplodium alveatum
Pte ro sty lis anato na D.L. Jones
Pterostylis angusta A.S.George = Diplodium angustum
Pterostylis aphylla Lindl. - Speculantha aphylla
Pterostylis aquilonia D.L.Jones et B.Gray = Diplodium aquilonium
Pterostylis arenicola M.A.Clem. et J.Stewart = Oligochaetochilus arenicola
Pterostylis areoluta Petrie
Pterostylis arfokensis (J.J.Sm.) D.L.Jones et M.A.Clem.
Pterostylis aspera D.L.Jones et M.A.Clem. = Diplodium asperum
Pterostylis atrans D.L.Jones - Diplodium atrans
Pterostylis atriola D.L.Jones - Speculantha atriola
Ptero stylis auric ulata Colenso
Pterostylis awtrulis Hook.f.
Ptero sty lis b anksii A. Cunn.
Pterostylis banksii var. silvicultrix F. Muell. - Pteros$lis silvicultrix
Pterostylis banksii var. typica Hatch = Pterostllis banksii
Pt e ro s ty lis b ap tis tii F itzg.
Pterostylis barbata auct., nonLindL: Cheesem. - Plumatichilos tasmanicum
P t e r o s ty li s b a rb at a aLtc t., no n Lindl. : F itzg. - Plumutic hilo s p lumo s um
Pterostylis barbata Lindl. = Plumatichilos barbatum
Pterostylis basaltica D.L.Jones et M.A.Clem. - Oligochaetochilas basalticus
Pterostylis bicolor M.A.Clem. et D.L.Jones = Hymenochilus bicolor
Pterostylis bicornis D.L.Jones et M.A.Clem. = Petrorchis bicornis
Pterostylis biseta Blackmore et Clemesha = Oligochaetochilus bisetus
Pterostylis boormanii Rupp = Oligochaetochilus boormanii
Pterostylis braemii H.Mohr
Pterostylis brumalis L.B.Moore - Diplodium brumalis
Pterostylis bryophila D.L.Jones - Diplodium bryophilum
Pterostylis bureaviana Schltr.
Pterostylis calceolus M.A.Clem. - Oligochaetochilus calceolus
Pt e r o s ty lis c ardio s tig ma D .Cooper
Pterostylis carinata Dockr. - Crangonorchis depauperata
Ptero sty lis c aule s c e ns L. O.Williams
Pterostylis celans Rupp = Linguellu nsne
Pterostylis ceriflora Blackmore et Clemesha = Oligochaetochilus gibbosus
PterosQlis cernua D.L.Jones, Molloy et M.A.Clem.
Pterostylis chaetophoraM.A.Clem. et D.L.Jones = Oligochaetochilas chaetophorus
Pterostylis cheraphilaD.L.Iones et M.A.Clem. = Oligochuetochilus cheraphilus
Pterostylis chlorogramma D.L.Jones et M.A.Clem. = Bunochilus chlorogrammus
Pterostylis ciliata M.A.Clem. et D.L.Jones = Oligochaetochilus ciliatus
P t e r o s ty li s c lav i g e ra F itzg. = Lin g u e lla c lav ig e ra
Pterostylis cobarensis M.A.Clem. = Oligochaetochilus cobarensis
Pte rostylis coccina Fitzg. - Diplodium coccinum
P t e ro s ty I i s c o mmut at a D .L.J ones = O lig o c h qe to c hilu s c o mmutatu s
Pterostylis concava D.L.Jones et M.A.Clern. = Urochilus concavus
Pterostylis concinna R.Br. - Taurantha concinna
Pterostylis concinna R.Br. X Pterostylis reflexa var. intermediaEwart =XTaurodium toveyanum
Pterostylis confertifolia Allan = PterosAlis venosa
Pterostylis constricra O.Sarg. - Diplodium scabrum



Pterostylis cry-pto Nicholls - Diplodium alveatum
Pterostylis cucullata R.Br.
Pterosh'lis curta auct. non R.Br.; Halld = Pterostllis neocaledonica
Pterostylis curta R.Br.
Pterostylis curta var. grundifbro Benth. = Pterostylis baptistii
Pterostylis c\ctlocephala ctuct. nonFrtzg.; Hatch = Hymenochilus tanypoda
P t e r o,s t .v* I i s L' \t c n o c e p ha I a F ttzg. = H y m e n o c hilu s c y c n o c e p h alu s
P t e r os O' I i s da i nt r e an a B enth. = P har o c hilum daintr e an u m
Pterostltlis decurvtr R.S.Rogers = Diplodium decurvum
P t e ro s t,- I i s d e p au p e rat a F .M.Bai ley - Crang o norc his de p aup erata
Pterostylis despectarrs (Nicholls) D.L.Jones et M.A.Clem. = Oligochaetochilus despectans
Pterost.vlis dicheata F.Muell. ex Rchb.f ., nrtm. nud.
Pterostyli.s dilatata A.S.George = Linguella dilatata
Pte rostyl i s do lichoc hita D.L.Jones et M.A.Clem . - Diplodium dolichochilum
Pterostylis dubia R.Br.
Pteros1,lis elegans D.L.Jones = Diplodium elegans
Pterosrvlis emarginata Colenso = Pterostylis banksii
Pterostylis erecta T.E.Hunt
Pterostyli,s erythroconc'ho M.A.Clem. et D.L.Jones = Diplodium erythroconcha
Pte rostylis excelsa M.A.Clem . = Oligochaetochilus excelsus
Ptero stylis falcata R. S.Rogers
Pterostr-lis .fi,schii Nicholls = Diplodium fischii
Ptero sty lis fo liata Hook. f.
Pterostylis furc ata Lindl.
Pterostylis furcata var. Linearis Hatch = PterostJlis paludosa
Pterost,v*lis furcata var. tynpica Hatch - Pterostllis furcata
Pterostylis X.furcillafa Rupp = X Taurodium furcillatum (Rupp) D.L.Jones et M.A.Clem.
Pterosrvlis gibbosa R.Br. = Oligochaetochilus gibbosus
Pterostylis gibbosa subsp. gibbosa = Oligochuetochilus gibbosus
Pterostylis gibbosa subsp. mitchellii (Lindl.) Blackmore et Clemesha = Oligochaetochilus mitchellii

Ptero.srynlis gibbosa subsp. mitchellii sensu Blackmore et Clemesha - Oligochaetochilus chaetophorus
Pterosylis gracilis Nicholls = Pterostllis foliata
Ptero s ty lis gramine a Hook.f.
PterosryLis graminea var. rubricoulis H.B.Matthews ex Cheesem. = Pterostylis agathicola
Pterostylis grandiflora R.Br. = Diplodium grandiflorum
Pterostltlis hctmata Blackmore et Clemesha = Oligochaetochilus hamatus
Pterostylis hamiltonii Nicholls = Diplodium hamiltonii
Pterostl-lis hians D.L.Jones - Diplodium hians
Pterostylis hildae Nicholls
Pte r o s ty lis his p idula F itzg.
Ptero stylis humilis R. S.Rogers
P t e ro s ty I i s i ns e c t ife ra M. A.Clem. = Oligo c haeto chilus ins e c tife r
Ptero sty lis irs o niana Hatch
Pterostylis irwinii D.L.Jones, Molloy et M.A.Clem.
Pterost-vlis laxa Blackmore - Diplodium laxum
Pterostylis leptochilrz M.A.Clem. et D.L.Jones - Oligochaetochilus leptochilus
Pterost,vlis lingua M.A.Clem . = Oligochuetochilus linguus
Pterosh-lis longicurua Rupp = Diplodium longicurvum
Pterostylis longifolia R.Br. = Bunochilus longifulius
Pterostylis longipetcla Rupp = Diplodium longipetalum
P t e r o s t1t I i s mac: ki b bin i i F. Muell. = Pt e r o s ty lis c u c ullata
P te ro s ty lis mac roc alymma M. A.Clem. et D.L.Jones = Oligochaetochilus macrocalymmus
Pterostylis macrophylla A.Cunn. ex Hook.f. = Pterostllis banksii
Pterostv-lis matthewsii Cheesem. - Pterostylis nutans
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Pterostyli,s rttuxirno M.A.Clem. et D.L.Jones = Oligochaetochilus mqximus
Pterosty lis rnelagrarnmu D.L.Jones = Bunochilus melagrammus
Pterostt'lis metcalf?i D.L.Jones - Diplodium metcalfei
Pterostylis micromega Hook.f.
Pte rostylis mitchellii Lindl. = Oligochaetochilus mitchellii
P t e ro s t.v I i s m i t c' h e I I i i .s e n s u Fi tzg. = O ligo c hae to c hilu s ac ic ulifu rmis
Pterostylis mo ntana Hatch
Pterostylis nTontana var. tt'pica Hatch - Pterostylis montana
Pterosty lis montic ola D.L.Jones
Pterost,-lis mutica auct. non R.Br.; Cheesem. = Hymenochilus tristis
Pterostylis rnutictt euct. non R.Br.; Fttzg. = Hymenochilus bicolor
Ptero.gnlis mutica R.Br. = Hymenochilus muticus
Pterostylis nona ouct. non R.Br.; Cheesem. = Linguella puberula
Pterost,,*lis nana auct. non Rupp; Rupp = Linguella puberula
Pterost\:lis nene R.Br. - Linguella nana
Pterostylis nana var. t\tpica Domin = Linguellq nana
Pterostylis neocaledonica Schltr.
Pterost.vlis nigricuns D.L.Jones et M.A.Clem. = Speculantha nigricqns
Pterostylis novoguine ensis Ridley
Pterostylis nutans R.Br.
Pterostylis obtusa R.Br. = Diplodium obtusum
Pterostylis oliv eri Petrie
Pterostylis ophioglos^ra R.Br. = Taurantha ophioglossq
Pterosilnlis ophioglossa auct. non R.Br.: Schltr. = Taurqntha tenuicuuda
Pterostylis ophioglossa subsp. fusca Clemesha = Taurantha tqurus
Pterostylis ophiogLo.rsa var. collina Rupp = Taurantha collina
Pterosrynlis ophioglo.rsd var. collina sensu Dockr. = Taurantha taurus
PterosQlis oreophila Clemesha
Pterostylis ovata M.A.Clem. = Oligochaetochilus ovatus
Pterostylis paludosa D.L.Jones, Molloy et M.A.Clem.
Pterostylis papusns Rolfe
P te ro styli s papuana v ar - adakens i s J.J. Sm. - Pterosty lis arfakensis
Pterosty^lis papuana yar. seranica J.J.Sm. = Pterostylis novoguineensis
Pterostylis parviflora R.Br. - Speculantha parviflora
Pterostylis parviflora var. aphylla (Lindl.) Ewart et J.White - Speculantha aphylla
Pterostylis patens Colenso
P t e r o s t.v* I i s p e do g I o s s a F rtzg. = C ran g o n orc his p e do glo s s a
Pte ro s ty lis p e dunc ulata R.Br .
Pterostylis petrosa D.L.Jones et M.A.Clern. = Oligochaetochilus petrosus
Pterostylis picta M.A.Clem . - Oligochaetochilus pictus
Pterostltlis planulata D.L.Jones et M.A.Clem. = Oligochaetochilus planulatus
Pterostylis plumosa auct, non Cady; Johns et Molloy = Plumatichilos tasmanicum
Pterostylis plumosa cady - Plumatichilos plumosum
Pterostlnlis polvphihz Colenso = Pterostylis micromega
Pterostylis porrecta D.L.Jones, Molloy et M.A.Clem.
Pterosn*lis praecox Lindl. = Diplodium alatum
Pterostylis prae.cox var. robustaEwart = Diplodium robustum
Pterostylis praetermissrz M.A.Clem. et D.L.Jones = Oligochaetochilus praetermissus
P t e ro s t.v I i s p rat e n s is D.L. Jon es = H y me no c hilu s p rate ns is
Pterostylis procera D.L.Jones et M.A.Clem.
Pterosn-lis puberula Hook.f. = Linguella puberula
Pterostylis pulchella Messmer - Diplodium pulchellum
Pte rostyli s pusilla R.S.Rogers - Oligochaetochilus pusillus
Ptero.stylis pusilla var. ac'iculifonnis Nicholls = Oligochaetochilus aciculiformis
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Pterost-vlis pusilla var. prominens Rupp = Oligochaetochilus rufus
Pterostylis pyramidalis Lindl. = Linguella pyramidalis
Pterostv-lis recurva Benth. - Stqmnorchis recurva
Pterostylis refle.ra R.Br. = Diplodium reflexum
P t e ro s ty I i s r e fle xa v ar . int e rme d ia Ew art = Diplo dium s triatum
Pterostlnlis revoluta R.Br. = Diplodium revolutum
Pterostylis rctbusta R.S.Rogers = Diplodium robustum
Pterostylis roensis M.A. Clem. et D.L.Jones - Oligochaetochilus roensis
Pterost,,nlis rogersii E.Coleman - Diplodium rogersii
Pterostylis rubella auct. non Colenso; Hatch - Diplodium brumalis
Pterostylis rubella Colenso - Diplodium trullifulium
Pterostylis rubenachii D.L.Jones = Hymenochilus rubenachii
Pterostylis rffi R. Br. - Oligochaetochilus rufus
Pterosylis rufa subsp. aciculiformr^r (Nicholls) Blackmore et Clemesha = Ofuochaetochilus
acicuffirmk
Pterostyli,s rffi subsp. rufa - Oligochaetochilus rufus
Pterostylis rffi subsp. rufa auct. non R.Br.; W.M. Curtis = Oligochaetochilus squamatus
Pterostylis rffi var. despectans Nicholls - Oligochaetochilus despectans
Pterostylis rtlfa var. mitchellii (Lindl.) Fitzg. = Oligochaetochilus mitchellii
Pterostylis rufa var. squamara (R.Br.)Fitzg. = Oligochaetochilus squamatus
Pterosttlis russellii T.E.Hunt -- Diplodium russellii
Ptero,stylis sanguinea D.L.Jones et M.A.Clem. = Urochilus sanguineus
P t e r o s t 1- I i s s a r g e nt ii C. R. P. Andrews = Ranorc his s arg e ntii
Pterostylis saxicola D.L.Jones et M.A.Clem. = Oligochaetochilus suxicola
Pte rostylis scabrtt Lindl.= Diplodium scabrum
Pterostylis ,scabra var. robusra (R.S.Rogers) A.S.George = Diplodium robustum
Pt e ro s ty lis s c abrida Li ndl.
Pterostylis scoliosa D.L.Jones - Diplodium scoliosum
P t e ro s t -v I i s s e m i r ubra F. Muel 7. - Pte ro s ty lis p e dunc ulata
Pterost.vlis ,setifera M.A.Clem., Matthias et D.L.Jones = Oligochaetochilus setfer
Pterostylis silvicultrix (F.Muell.) Molloy, D.L.Jones et M.A.Clem.
Pterosrynlis smaragd.vnaD.LJones et M.A.Clem . - Bunochilus smaragdynus
Pte rostylis spathulara M.A.Clem. = Oligochaetochilus spathulatus
Pterostylis speciosct Colenso = Pterostylis patens
Pterostylis speciosa T.E.Hunt = Diplodium revolutum
Pterostyli,s splendens D.L.Jones et M.A.Clem. = Tsurqntha splendens
Pterostylis squamata auct. nonR.Br.: Fitzg. -- Oligochaetochilus linguus
Pterosrynlis squamata ouct. nonR.Br.: Hook.f. -- Plumatichilos tasmanicum
Pterostylis squamata auct. nonP.Br.: Nicholls - Oligochaetochilus hamatus
Pterostylis squamata R. Br. - Oligochaetochilus squamatus
Pterostylis squamata var. validtt Nicholls - Oligochuetochilus validus
Pte rostylis stenochila D.L.Jones = Bunochilus stenochilus
Pte rostylis striata Fitzg. - Diplodium striatum
Pterostylis stricta Clemesha et B.Gray
Pterostylis subsimili,l Colenso - Pterostylis patens
Pterosty-li,s tanypodrz D.L.Jones, Molloy et M.A.CleIil. = Hymenochilus tanypodus
P t e ro s h' I i s t a s mani c a D .L. Jones - Plumatic hilo s tas manic um
Pterostylis taurus M.A.Clem. et D.L.Jones = Taurantha taurus
Pterostyli,s tenuicauda Kraenzl. = Taurantha tenuicauda
Pterostylis tenuissima Nicholls - Diplodium tenuissimum
Pterosry*lis torquata D.L.Jones - Diplodium torquatum
Pterosn^lis trifolia Colenso - Pterostylis venosa
Pteros\lis tristis Colenso = Hymenochilus tristis
P t e ro s t -v I i s t r ull i fo I ia Hook. f . - Diplo dium trullifu lium



Pterosh-lis trullifolia var. alobula Hatch =Diplodium alobulum
Pterctsh,lis trulliJolia var. grctcilis Cheesem. = Diplodium trullfolium
Pterostv^lis trullifolia var. rubellu (Colenso) Cheesem. = Diplodium trulffilium
Pterostylis trullifolia var. rubella sensu Hatch = Diplodium brumalis
Pte rostylis t runcato Fitzg. = Diplodium truncatum
Pterosrylis tunstallii D.L.Jones et M.A.Clem. = Bunochilus tunstallii
Pterostylis turfosa auct. non Endl.; Fitzg. = Plumatichilos bqrbatum
Pterostylis turfosa Endl. = Plumatichilos turfosum
Pterostylis uliginosa D.L.Jones - Speculuntha uliginosa
P t e r o s ty li s v ali da (Ni chol I s) D. L. Jones = O lig o c haeto c hilus v alidus
Ptero stylis v e nosa Colenso
Pterostylis vereenae R.S.Rogers = Pterostylis foliata
Pterostylis vittata Lindl. = Urochilus vittqtus
Pterostylis vittata var. ma.jor Endl. = Urochilus vittatus
Pterosrylis vittata var. minor Endl. - Urochilus vittatus
Pterostylis vittata var. subdffirmis Nicholls = Urochilus concavus
Pterostylis vittata var. viridiflora NicholTs - Urochilus vittatus
Pterostylis wapstreorum D.L.Jones = Hymenochilus wapstrarum
Pterostylis whitei F.M.Bailey = Speculanths parviflora
Pterostylis willictmsonii D.L.Jones = Bunochilus williamsonii
P t e r o s ty I i s w o o I I s i i F itzg. -- O lig o c hae t o c hilu s w o o lls ii
Pterostylis X aenigma D.L.Jones et M.A.Clem.
Pterostylis X conoglossa Upton = Taurantha X conoglossa
Pterostylis X furcillata Rupp = X Taurodium furcillqtum
Pterostylis X ingens (Rupp) D.L.Jones
Pterostylis X toveyanaEwafi et Sharman = X Taurodium toveyanum
Pterostylis xerophila M.A.Clem. - Oligochuetochilus xerophilus
Pterostylis ziegeleri D.L.Jones - Hymenochilus ziegeleri
Ranorchis D.L.Jones et M.A. Clem.
Ranorc his s arg e ntii (C. R.P. Andrew s) D.L. Jones et M.A.Clem.
Speculantha D.L.Jones et M.A.Clem.
Speculanthc sect. Elongatae D.L.Jones et M.A.Clem.
Sp e culanthd sect. Sp e culantha
Speculantha aphylla (Lindl.) D.L.Jones et M.A.Clem.
Speculantha atriola (D.L.Jones) D.L.Jones et M.A.Clem.
Speculantha nigricans (D.L.Jones et M.A.Clem.) D.L. Jones et M.A.Clem.
Speculantha parviflorc (R.Br.) D.L.Jones et M.A.Clem.
Speculantha uliginosa (D.L.Jones) D.L.Jones et M.A.Clem.
Stamnorcftis D.L.Jones et M.A.Clem.
Stamnorchis recurva (Benth.) D.L.Jones et M.A.Clem.
Tsuruntha D.L.Jones et M.A.Clem.
Taurantha collina (Rupp) D.L.Jones et M.A.Clem.
Taurantha concinna (R.Br.) D.L.Jones et M.A. Clem.
Taurantha ophioglossa (R.Br.) D.L.Jones et M.A.Clem.
Taurantha splendens (D.L.Jones et M.A.Clem.) D.L.Jones et M.A.Clem.
Taurantha taurus (M.A.Clem. et D.L. Jones) D.L.Jones et M.A.Clem.
Taurantha tenuicauda (Kraenzl.) D.L. Jones et M.A. Clem.
Taurantha X conoglossa (Upton) D.L.Jones et M.A.Clem.
Urochilus D.L.Jones et M.A.Clem.
Urochilus concavus (D.L.Jones et M.A.Clem.) D.L.Jones et M.A.Clem.
Urochilus sanguineus (D.L.Jones et M.A.Clem.) D.L.Jones et M.A.Clem.
Urochilus vittatus (Lindl.) D.L.Jones et M.A.Clem.
X Taurodium furcillatum (Rupp) D.L.Jones et M.A.Clem.
X Taurodium tovevqnum (Ewart et Sharman) D.L.Jones et M.A.Clem.
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9 J. Fanning

Anterior view of distal part of column of
Diplodium alveatum, showing column wings
with erect apical lobules, erect dehisced anther

and stigma with pollen attached following

autogamy.

11 J. Fanning

Side view of column and labellum, with
penicillate basal appendage, of Diplodium
revolutum; labellum in closed position.

Anterior view of distal part of column of
Diplodium truncatum, showing column wings
with erect apical lobules and anther and gap

between the upper part of the column wings.

12 J. Fanning
Semi-anterior view of column and labellum of
Speculantha sp. aff.parviflora showing basal
siting of stigma; labellum in closed position.

1 5 5

1 0 J. Fanning



I J M.A.  Clements
LongitLrdirral section of flower of Linguellu
nana sllowing colunrn and labellr,rrn in the closed
pos i t ion.

l 5 .1. Fartnin-9

Antel ior view of the galea of Bunot'hi lus
melugrumnllrs; label lunr is in the closed
posit ion: note barr icr tr ichor-ncs blockin-u lor.ver
gap in colun-rn w,ings.

t 5 6

l 4
Side view of part of f lower
ntelagramnlrrs; labellum is
transparent organ above the

J. Faunins
of Bunochilus
in the set posit ion;
labelh-ur-r is the petal.

t h M.A.  Clernents
LongitLrdinal section of f ' lower of Bunochilr .s sp.
aff . ntelugruttrttuts showing colurrn and
label lLrnr in the closed nosit ic 'rrr.



t 7
Ptero stylis curta, Warrandyte, Vic.

Cultivated plants of Pterostylis cuculluta, ex
Fairview Park, SA.

t 8
Ptero sty lis falc ata, Toorongo, Vic.

J. Fanning

20 M.A. Clements
Pterostylis bureauviana, near Yat6, New
Caledonia.

J. Fanning

T9 M.A. Clements
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2 l  M .A .  C lemen ts
Ptero56,li5 oliveri. near Arthurs Patss. Ncw
Zealand.

22 M.A.  Clements
Pterosytl i s u reo I uttt. Taieria, New Zealancl.

24 M.A.  Clenrents
Pterostl,lis novoguineersa, Irian Jaya.

z-)

Ptero stl I i s p elt tt u tt u.
( i u inea .

1 5 8

M.A.  Clernents
Nugent ,  Papua New



25 M.A. Clements
Speculantha parviflora, Blue Mountains, NSW.

27 M.A. Clements
Speculantha uliginosa, Myponga, SA.

26 M.A. Clements
Speculantha atriola, Snug Plains, Tas.

28 M.A. Clements
Petrorchis bicornis, Mt Maroon, Qld.

1 5 9



29 M.A. Clements
Diplodium longicurvun, Texas, Qld.

3 l  M.A.  Clements
Diplodium erythroconcha,Yorke Peninsula, SA.

1 6 0

30 M.A. Clements
Diplodium dolichochilum, Tailem Bend SA.

32 D.L. Jones
Diplodium obtusum, Mt Gibraltar, NSW



33 M.A. Clements
Crongonorchis pedoglossc, Nowra, NSW.

35 M.A.  Clements
Crangonorchis depuuperota, Herberton Range,

Q ld .

34 M.A. Clements
Crangonorchis pedoglossa, Coles Bay, Tas.

36 M.A.  Clements
Eremorchis ollantoideu, Ravensthorpe. WA.

l 6 l



37 M.A. Clements
Linguella clavigera, Gloucester, NSW.

39 J. Fanning
Taurantha concinna, Stony Point, Vic.

t62

38 M.A. Clements
Linguella dilatata, near Perth, WA.

40 M.A. Clements
Thurantha tsurus, Herberton Range, Qld.



4l J. Johnson
Stamn orc h is re c u rva, Albany, WA.

43 D.L. Jones
P h aro c hil u m daintre a nu m. Sassafras. N SW.

42
Stsmnorchis recuwa, Albany, WA.

J. Fanning

44 M.A. Clements
Pharochilum daintreanum, Mt Norman, Qld.

r63



:15

Bunoch ilu.s sp. alf. loni4ifblius.
Forcst. NSW.

M.A.  Clenrents
Enf ielcl  State

16
B u n oclr i I tts tri I I iu m so nii.

M.A.  C ' l e r l e r t t s

C'oles Bay.  Tas.

41
Li roclr i I u s yittcttu s. Broonte'lti I l. WA.

t6 . l

48 D.L.  Jones
Llrochi lus cottcut,us. Broomchil l .  WA. orte
label lurn set. the other closecl.

D . L . . l o n c s



Ranorchis sargentii, Gunapin, WA.

5 l  M.A.  Clements
Hymenochilus pratensl's, Liawenee Moor, Tas.

50 M. Rohrlach
Ranorchis sargentii, Brookton, WA.

52 M.A. Clements
Hymenochilus muticus, Blinman, SA.

49 M.A. Clements

1 6 5



5 3
OI ii4och uetoc h i I u s pu si I I u s.

M.A.  C ' l cn rcn ts

Peakc .  SA.

-54 .1. Fanning
O I i g o t' h u e t o c h i I u s u t' i t' u I i fb rn l t.s. R Lt s It rvo rt h. V i c .

5,5
0 I i goc h uetot' h i I u s uren ic ol u ̂

1 6 6

M.A.  C ' lenrents
Tai lcnr  Bcnd.  SA.

,56
O I i go c' h u etoc h i I u s lr,ut u s.

M.A.  C ' lenrents
(iari ' le r Ranges. SA.



57 M.A. Clements
Oligochaetochilus gibbosus, Yallah, NSW.

59 M.A. Clements
Oligochaetochilus setifer, Bethungra, NSW;
front view.

58 M.A. Clements
Oligochaetochilus ciliatus, Brookton, WA.

60 M.A. Clements
Oligochaetochilus setifer, Bethungra, NSW; side
view.

t67



6l M.A. Clements
Plumstichilos turfosum, Bremer Bay, WA.

63 M.A. Clements
Plumatichilos tasmanicum, King Island" Tas.

t 6 8

62 M.A. Clements
Plumatichilos barbatum, Darling Scarp, WA.

64 M.A. Clements
Plumatichilos tasmaniczrz, showing partly
emergent microdipteran.



Colour Photographs (refer pages 153-168)

l. Diplodium aestivum

2. Diplodium grandiflorum

3. Speculantha sp. aff. parviflora

4. Plumatichilos plumosum

5. Bunochilus longifttlius

6. Urocltilus vittatus

7. Oligochaetochilus sp. aff. bisetus

8. 0ligoc haetoc hilus pictus

9. Dipktdium alveatum

10. Dip lodium truncatunt

I l. Diplodium revolutum

12.. Speculantha sp. afT. parviflora

13. Linguellu nana

| 4. Burtochilus melagrammus

| 5. Bunochilus melagrammus

16. Bunochilus sp. aff. melagrammus

lJ . Pterostylis curta

| 8. Pterosty lis falcata

| 9 . Pterosty lis cucullata

20. Pterostylis bureauviana

2l . Pterostylis oliveri

22. Pterostylis are olata

23. Pterostylis pap uana

24. Pterostylis novoguine e ns e

25. Speculantha parviflora

26. Speculantha atriola

27 . Speculuntha uliginosa

28. Petrorchis bicornis

29. Diplodium longicurvutn

30. Dip lodium dolic hochilum

3 | . Diplodiurn erythroconcha

32. Diplodium obtusum

33. Crangonorchis pedoglossa

34. Crangonorchis pedoglossa

35. Crangonorchis depauperata

36. Eremorchis allantoide u

37 . Linguella clavigera

38. Linguella dilefiatu

39. Taursntha concinna

10. Taurantha taurus

4l . Stamnorchis recurvq

42. Stamnorchis recurva

43. Pharochilum daintrennum

44. Pharochilum daintreanum

45. Burtochilus sp. aff. longfolius

46. Bunoc hilus williams o nii

41. Urochilus vittatus

18. Urochilus concavus

49. Ranorchis sargentii

50. Rnnorchis sargentii

5 | . Hymenochilus pratensis

52. Hymenochilus muticus

53. Oligochaetochilus pusillus

54. Oligo chaetochilus aciculiformis

55. Oligochaetochilus arenicola

56. Oligochaetochilus ovatus

57 . Oligochaetochilus gibbosus

58. O lig o c hae to c hilu s c iliatus

59. Oligochaetochilus setifer

60. Oligoc hnetochilus s etfer

(t | . Plumatichilos turfosum

62. Plumutichilos barbatum

63. Plumatichilos tasmanicum

64. Plumqtichilos tasnrunicum
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Fig. 1.1. Flowering plants of Pterostylis species with an erect synsepalum showing tuberous system, leaf arrangement,
including rosette habit and cauline leaves, and generalised flower arrangement.
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Fig. 1.2. Flowering plants of Pterostylis species with a deflexed synsepalum showing tuberous system, leaf arrangement,
including rosette habit and cauline leaves, and generalised flower arrangement.



Fig. 1.3. Schematic drawings of Pterostylis pollination systems. Top; P. curta, showing gnat landing on top of flower and
entering either via the main opening or the lateral gap; centre, showing gnat in the triggering position on the labellum
appendage; RHS, showing movement of the gnat over the stigma and through the column wing tunnel. Second row down;
P. nana showing entry of the gnat either after landing on the top of the flower or on the dark green target spot on the top of
the synsepalum; centre, showing gnat in the triggering position on the labellum appendage; RHS, showing movement of the
gnat over the stigma and through the column wing tunnel. Third row down; P. vittata showing gnat landing on labellum;
centre, column with labellum in the set position; RHS, column with labellum in the closed position. Bottom; P. plumosa
showing gnat entering flower via lower opening and, centre, exiting via upper opening; RHS, front view of flower showing
lower and upper galea openings.
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Fig. 1.4. Pterosrylis synsepala. a. P. curta;b. P. alpina; c. P. foliata; d. P. alata; e. P. nanaif. P. parviflora; g. P. bicornisi
h. P. ophioglossai i. P. pedoglosso; i. P. allantoideai k. P. recurval L P. daintreana; m. P. sargentii; n. P. longifolia: o. P.
vittata; p. P. rufa; q. P. barbata; r. P. mutica.





Fig. 1.6. Side view of Pterostylis flowers with deflexed lateral sepals. k. P. recurvail. P. daintreano;m. P. sargentii;n. P.
longifulia:o. P.vittataip. P. rufa;q. P. barbata;r. P. mutica.
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Fig. 1.7. Pterostylis petals. a. P. curta; b. P. alpina; c. P. foliata; d. P. alata: e. P. nana; f . P. parviflora; g. P. bicornis; h.
P. ophioglossaii. P. pedoglossa; j. P. allantoidea;k. P. recurvail. P. daintreanaim. P. sargentii;n. P.longifulia;o. P.
vittata;p. P. rufa;q. P. barbatair. P. mutica.
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Fig. 1.10. Side view of Pterostylis columns and labella, from species with erect lateral sepals . a. P. curta;b. p. alpina; c. p.
foliata;d, P, alata;e. P. nana;f. P. parviflora;g. P. bicornis;h. P. ophioglossa; i. P. pedoglossa; j. p. allantoidia.
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Plate l .  Abaxial views of Ptent ' tvl is labcl la. a. p. sp. i t l - l ' .  ptn, i f ' lortL, Kurnel l .  NSW: b. p. ret.unur. near walpolc. wA: c.
P. lxtsalt icrt .  Woorndoo. Vic.;  d. P. .sutrgtr i tr t 'u, Belair.  SA: e. P. ct ' t ' t tot 'ephultL, Ardlethan. NSW; f.  p. sp. aif .  ptrtgi l i t l iu.
Po in t  Lookout .  NSW.

l 5



Plate 2. Labellum basal appendages. a. P. bureauviana, New Caledonia; b. P. angusta. Bunbury, WA; c. P. decurva,
Brindabella Range, ACT; d. P. sp. aff. parviflora, Black Mountain, ACT; e. P. sp. aff. nana, Margaret River, WA; f. P.
bicontis, Mt Maroon, Qld.

t 6



Plate 3. Labellum basal appendages continued. a. P. cycnocephala, side view, Ardlethan, NSW; b. p. sp. aff.
cycnocephala. side view, Monarto, SA; c. P. sp. aff. Iongifutia, side view, Point Lookout, NSW; d.. p. vittata, side view,
Perth, wA; e. P. barbata, side view, Darling scarp, wA; f. p. sanguinea,from above, Belair, SA.
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Plate 4. Internal view of a column wing. a. P. angusta, Bunbury, WA; b. P. bureauviana, New Caledonia; c. P. coccina,
Point Lookout, NSW; d. P. sp. aff. nana, Margaret River, WA; e. P. sp. aff. parviflora, Kurnell, NSW; f. P. sp. aff.
plumosa, Monarto, SA.
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Plate 6. Anterior view of stigma. a. P. pusilla, Flinders Ranges, SA; b. P. biseta, Monarto, SA; c. P. daintreana,
Helensburgh, NSW; d. P. smnragdyna, Adelaide Hills, SA.; e. P. sargentii, Mullewa, WA; f. P. vittata, Perth, WA.
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Plate E. Column wing structures. a. Barrier trichomes, P. pratensis, Liawenee, Tas; b. Beaded siliceous cells and barrier
trichomes, P. cycnocephala, Ardlethan, NSW; c. Barrier trichomes, P. sp. aff. turfosa, near Margaret River, WA; d. Apical
lobule and barrier trichomes, P. recurva, near Walpole, WA; e. Apical lobule, P. bicornis, Mt Maroon, Qld; f. Apical
lobule, P. sp. aff. turfosa, near Margaret River, WA.
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Plate 10. Miscellaneous floral structures. a. Lateral view of flower, one petal and half of dorsal sepal removed, P.
cycnocephala, Ardlethan, NSW; b. Lateral view of flower, one petal and half of donal sepal removed, P. bicornis, Ml
Maroon, Qld; c. Side views of labella; cl, P. sp. aff. longifulia, Point Lookout, NSW; c2, P. vittata, Perth WA; d. Proximal
part of labellum showing basal beak, hinge and trichomes, P. sp. aff. turfosa, near Margaret River, WA; e. Labellum apical
knob, P. sp. aff. turfosa, near Margaret River, WA; f. Proximal part of labellum trichome and attachment to lamina, P.
p lumo sa, Conimbla, NSW.
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Plate 11. Miscellaneous floral structures - all of the 'rufa' group. a. Anterior view of distal half of column showing stigma,
anther and column wings, P. insectifera, Brookton, WA; b. Proximal part of labellum trichome and attachment to lamina,
P. basaltica, Woorndoo, Vic; c. Barrier trichomes, P. pusilta, Flinders Ranges, SA; d. Labellum marginal trichomes, p. sp.
aff. biseta, West Wyalong, NSW; e. Labellum basal setae, P. setifera,Bethungra, NSW; f. Labellum marginal trichomes, p.
picta, Peak Charles, WA.
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Plate 12. Miscellaneous floral structures. a., b. Micropapillae on the anterior surface of the synsepalum, P. longifolia,
Bundana, NSW; c., d. Micropapillae on the anterior surface of the synsepalum, P. vittata, Perth, WA; e. Homlike structure
on petal apex, P. bicomis, Mt Maroon, Qld; f. Labellum apical knob, P. bicomis, Mt Maroon, Qld.
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Plate 13. Seed and protocorm structures. a. Light micrograph of a mature ernbryo of P. cucullala isolated from the outer
integurnents, c. x 40; b. Median longitudinal section through a seed of P. cucullata with the basal cortical cells infected with
mycorrhizal fungal hyphae, prior to gerrnination, c. x 30; c. Median longitudinal section through a protocorm of P. cucullatct
with many cortical and subcortical cells inf'ected with rnycorhizal fungal hyphae in the basal half, central cortical containing
starch grains, and the l-rrst vascular cells visible near the rneristernatic end of the structure, c. x l0; d. Gerrninating seedlings of
P. cucul lutu showing the obovoid protoconn-seedling type, c. x 2, e. Median longitudinal section through a part ial ly developed
obovoid-deorsum type protocorm of P. ru.fh with cortical and subcortical cells inf'ected with myconhizal fungal hyphae in the
upper (basal) half, c. x l0; f. Gerrninating seedlings of P. rufa showing the obovoid-deorsum protocorm-seedling type, c. x l.
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Photo: D.L. Jones

Petrorchis bicornis from Mount Maroon, Queensland.
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