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parts on system cards beneath clear magic tape, field tests for pollinator specificity, and the extensive
use of 35 mm colour slides and line drawings of fresh flowers. We have also benefited from access to
recently acquired data on allozyme and DNA markers.

The early history of the systematics of south-western Australian orchids is reviewed here. It
comprised two phases: (1) the first encounters by Europeans and (2) the early colonial phase in which
James Drummond was prominent. The strong reliance of taxonomists on the collections and
observations of interested rcsident orchid enthusiasts is a recunent feature of this history,

Our taxonomic concepts for genera, species, subspecies and hybdds are described. New taxa are
considered to be species if they grow in populations (i.e. are not aberrant individuals within normal
populations), if they have features or a combination of features not seen in any previously named
species, and especially if they grow with previously named species and produce few or no natural
hybrids. Geographical races with minor morphological differences are recognized as subspecies. These
may hybridize and intergmde extensively where their geographical ranges overlap. Our emphasis on
biological as well as morphological attdbutes in recognizing species and subspecies is a significant
change ftom past practice. It leads to the recognition of more species within complexes previously
treated as single polymorphic species (e.g. Caladenia filamentosa R. Br., C. huegelii H.G. Reichlt.)-
There are many practical advantages toourapproach, includingimproved management forconservation,
improved cultivation, and more precise communication and conduct ofpopular and scientific studies
on south-westem orchids. Nevr' genera, published elsewhere, are based on numerical analyses of
morphological data, aswell as the recently completed DNA sequence studies ofKoreset al. (20O0,2001\.

Introduction

Two centuries ago, Archibald Menzies, surgeon and naturalist aboard the ILMS. Discovery, was
the first European to make collections of Western Australian orchids. The Discovery, under the
command of Captain George Vancouver, was anchored in King George Sound from 28 September to
11 October 1791.

Menzies made a "copious collection of ... yegetable productions, principally the genus Bantsia,
which are here very numerous" from various sites onshore in the vicinity of present-day Albany
(Maiden 1909; Heberle, undated). Three orchid species were subsequently named from Menzies'
specimens, including one bearing his name-Leptoceras menzt€stt (R. Br.) Lindl., Caladenia flavaR.
Br. andDiuris longifulla R. Br. (Brown 1810; Lindley 1830-1840). The present series ofpublications,
based on more than two decades' research, contdbutes towards the celebration of the bicentenary of
Menzies' pioneering collections. Here, we provide a geneml introduction to the series, and a new key
to genem of south-western Australian orchids.

South-westem Australia is one ofthe few regions in the world where the abundance and diversity
of terrcstdal orchids may be breathtaking (Hoffman & Brown 1992, 1.998). In some habitats,
particularly the first spring after a fire, more than 40 species have been recorded in a few hectares, in
some cases so abundant that walking without treading on them was impossible. But such situations
are exceptional. Indeed, most residents and tourists, professional botanists among them, overlook
orchids and underestimate the dch diversity found in the south-west. There are several reasons for this.
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similar example in the pea genus Splraerolobium). Additionally, observations on habitat, population
vadation, flowedng phenology and pollination are also commonly scant or absent on herbarium
specimen labels.

Botanists in Britain and Europe in the 1800s had only a small number ofpoorly preserved herbadum
specimens to work vr'ith when they commenced naming south-westem orchids. This has meant that
much ofour cunent nomenclature is based on broad species concepts develoPed by taxonomists trying
to make the bestjudgements they could on the limited characters detectable from the available material.
Drummond (1842) was the filst to allude to the resultant frustration felt by rcsident field botanists who
could readily discem distinct species that were lumped under the one name by botanists ftom afar (see
opening quotation).

The most striking example of such a broad species concept was Bentham's (1873: 381-382) notion
that all taxa in lhe Caladenia patersonii, C. longicauda Lindl., C. dilatata R. Br. and C. huegelii
complexes belonged to the one species, C. patersonii. Bentham commented in support of this view
lhat C. patersonii was:

"Veryvariable in the length and proportions ofthe sepals, in the shape ofthe labellum
and its fringes and calli, and in the colour of the flowers, which are usually of a pale
greenish hue outside and yellowish or pink inside, the calli and end or middle lobe of
the labellum usually and sometimes the whole disk of a rich purple. The following are
the principal forms this species assumes, rcgarded by Lindley and othe6 as distinct
species, but passing too gradually into each other to be clearly marked out from dried
specimens."

He then went on to recognize the Caladenia dilatatq complex as a variety distinct from the rest
of C. patersonii.

James Drummond, Westem Austmlia's first resident European field botanist, collected and
separately numbered several of the new species named in the present series, and even described and
named some himself in published lette$ to Hooker (Drummond 1842), only to see some of his
observations ignored and specimens lumped under the broad species concepts ofthe botanists to whom
they werc shipped.

Bentham's (1873) and particularly Reichenbach's (1871) broad concepts were also recognized as
unworkable by Australia's first resident orchidologist, R.D. Fitzgerald. Having seen and accurately
painted fresh flowers of many taxa in New South Wales and some from Westetn Australia, Fitzgerald
(1882) remarked rather caustically:

"Specimens that, if submitted a few years ago to the highest authorities, would
without doubt have been considered as representing new species, are now matten of
hesitation, uncertainty, and rc-comparison, and are finally pronounced to be varieties,
very often to the disgust of the collector, who has seen them in a fresh state, and who
cannot accept the ruling that they are identical with others previously named, with which
he may be equally familiar, and into which he feels confident they never lapse."

Thus, Fitzgerald ( 18 82) recognized C aladenia patersonii and C . dilatata as distinct species, a view
that has been accepted by all authors subsequently. What has happened since has been a grcwing
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Figurc I. Systcm card showing dissoctod spocimcns ol Culadcnia [ulcata

ln this series and a previous paper (Hopper & Brown 2000), we concentrate on new and reinstated

south-western taxa in Caladenia R. Br., Drakaea Lindl. and allied genera. David Jones and Mark

Clements have described and will be describing many new taxa of south-western Pt€ros4)lis R. Br.,

Diuris Sm., Cyrtostylis R.Br., Gastrotlia R. Br. and Corybas Salisbury (e.g. Jones & Clements I987;

Clements 1989;Jones 1991). In South Australia, Robert Bates is curently workingon Prasophyllum

R. Br. and Mlcroris R. Br. (e.g. Bates 1984, 1989, 1990), while work begun by the late Joe Weber of

the State Herbarium , Adelaide on Thelymltra Forstcr is now being continued by Jeff Jeanes Wewould

expect the description of many new taxa in these genera when further detailed population studies are

undertaken.

It is timely to describe the new taxa for several reasons. Many are rare, and their formal description

will aid conservation agencies in identifying and managing the few populations known (Hopper el cl

1990; Brown et ol. 1998). Our taxonomic research is ongoing, but many undescribed taxa were

identified some years ago (e.g. HolTman & Brown 1984) and are well known among local orchid

enthusiasts. Publication of the names will facilitate communication and increase awareness of the real

wealth oforchids occurring in the south-west. And finally, the names will be validated following their

informalmention in the revised editions of"Orchids of South-WestAustralia" (Hoffman & Brown 1992,

19e8).

While we regard the descriptions in the other papers ofthis series as a significant new contribution

to knowledge of the south-western genem treated, it is by no means the last word on the subject. As

our taxonomic research is ongoing, we would welcome hearing from anyone who has found orchids

that do not match those illustrated and described in this series or in Hoffman & Brown (1992, 1998).
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Finally, the current surge in taxonomic research and description ofAustralian orchids is notwithout

its critics (e.g. Heberle 1995; Dockrill 1995 - see Bower 1995 for ar independent response). This is

not unexpeated, and indeed, is healthy for any area of scientific research. As long as cdticism is based

on careful testing andwell documented falsification oftaxonomichypotheses, significantimprovements

in our knowledge of Australian orchids will occur. Indeed, such an approach led Bates and Weber

(Weber & Bates 1978, 1986; Bates & Weber 1990) to move from early unworkably broad species

concepts to a taxonomy much morc in tune with biological reality. There will never be a final word

on matters such as taxonomic rank and species concepts. The important advances nevertheless will

occur primarily when new contributions to existing data are made by careful well-documented study.

We would cite the exciting new insights gained on the evolution and classification of all organisms

through the recent application of DNA sequence analysis as an especially significant example of a

major advance in knowledge (see below).

Systematic history - the Pioneers

Given the bicentennial celebration to which this paper is dedicated, it is fitting to review the early

history ofthe systematic description of the south-west Australian orchid flora, focussing on the genera

treated her€in. We have drawn our information from several sources, the main ones being Diels (1906),

Maiden (1908, 1909, 1921), Edckson (1969), Hall (1978, 1984), Carr & Carr (1981a, b), Marchant

(1982), Heberle (undated), Short (1990), Barker& Barker (1990), and tmnscripts ofJames Drummond's

letters to Hooker held at the Westem Australian Herbarium. We have also examined specimens in the

majorAustralian herbaria and at Kew, the British Museum and Vienna to obtain additional information

on collectors.

At the outset, we wish to stress Barker & Barker's (1990) thesis that throughout the history

summarised below, right to the present day, knowledge of the real contribution of all involved in the

collection and naming of Australian plants, orchids included, is imperfectly recorded. Proper

acknowledgment of assistance is very much a personal matter. Botanists from all ages have varied

greatly in their ability and willingness to record their debt to other people. Along with Barker & Barker

(1990), we have attempted to recount details ofthe efforts ofpoorly known enthusiasts as much as those

of the well known botanists whose contributions rightfully have been extolled in the literature.

Four main overlapping phases may be recognized in the collection and descdption ofsouth-western

orchids by Europeans and their Australian descendants - (1) first encounters' (2) early colonial,

(3) eastern Australian taxonomists, and (4) resident Western Australian taxonomists. Here we review

only the first two of these phases, both mainly involving description oforchids by European botanists,

with the most notable feature ofthe second phase being the outstanding contributions made by James

Drummond in the 1830s. It is hoped to review subsequent phases in a future Publication.

Because so little has been recorded, we have not attempted to describe aboriginal krowledge, but

it must have been prodigious given the 40 000+ years of their occupation of the south-west' and the

importance of some orchid tuberoids as dietary items.

Firstencount€rs

Orchids may have been seen, but were not collected, when Willem de Vlaming briefly landed on

Rottnest Island and the adjacent mainland (now suburban Perth) in December 1696 and January 1697

(Playford 1998). Similarly, the fragmentary collections available from William Dampier's exploration
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Julien de la Billardiere, and doctor and botanist Charles Riche with D'Entrecasteaux's expedition
collected plants near Esperance from 13-20 December 1792, includirg the fint kangaroo paw which
Labillardiere subsequently ramed Anigozanthos rulzs l-abilt. On 15 December Riche became lost
inland from Dempster Head, and the next day had to abandon the plant specimens he collected in his
urgency to get back to the coast and his ship (Marchant 1982). l,ate-flowering orchids may have been
among these, but there is no record to inform us.

And on thewest coast, botanistsAndre Michaud, Leschenault de La Tour, and Jacques Delisse, head
gardenerAnselme Riedle, and gardener'sboysAntoine Guichenot andAntoine Sautierwith the Baudin
expeditions (May-September 1801; February-March 1803), and Quoy, Gaimard and C. Gaudichaud
with the Freycinet expedition (1818) all similarly did not make orchid collections that survived to be
studied by taxonomists.

The genus Corybas was first described by Salisbury (1807) on the basis of material of
C. aconitiflorus Salisbury from Sydney. Another 66 years would elapse before the occurrence of this
genus in Westem Australia was recorded by Bentham (1873).

Another famous botanical explorer, Allan Cunningham, as a member of Phillip Parker King's
Australian coastal survey expeditions, appears not to have included orchids among his collections
made on Middle Island on January 16, 1818, and at King George Sound during 20-31 January, 1818
and ftom 24 December 1821 to 5 January 1822 (Cuny & Maslin 1990). Again, his visits occurred well
after the main peak of flowering for orchids.

Similarly, the horticultural collector William Baxter worked in the vicinity of King George's
Sound, Lucky Bay and Cape Arid in the years 1823-1825, and in 1829 (Maiden 1909). Littleisknown
of his activities, and no orchid specimens of his are known. In a letter ftom King George Sound dated
March 25, 1829 to Sydney's Colonial Botanist Fraser, Baxter remarked "Specimens: I have not got any
worth sending, this being the worst time in all the year for them, but if we remain here until the spring
I will get a rare collection." Unfortunately, Baxter sailed to Sydney in July, and missed the spring with
its flush of flowering orchids (Maiden 1909).

Thus, prior to the establishment of the Swan River Colony in 1829, only 16 species of orchids had
been collected in the south-west, all from King George Sound, and the majority late-flowering. In
addition, 17 genera and some additional eastem Austnlian species to be found later in the south-west
had also been named, primarily by Robert Brown (1810).

Early colonial phase

The arrival ofJames Drummond (1784-1863) at the Swan River with Captain Stirling's colonizing
party on the Parmelia in 1829 heralded a major advance in knowledge of the south-west's orchids
(Erickson 1969). Drummond, a Scot and keen nu$eryman, formerly Curatorofthe Botanical Gardens
at Cork, Ireland, was designated as unpaid Govemment Naturalist for the Swan River Colony.

Drummond soonbecame occupied as the Colony's official gardener, andwaspaid as such for a year
(1831-1832). Additionally, he established homes and farms for his family briefly at Guildford
(November 1829), but then atAscot (early 1830), at the foot of Mt Eliza(1831), at HelenaValley (1831),
and finally the main farm 1/a"thornden atToodyay (L836).

L
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Three orchidswere subsequently named from reputed Huegel c olleclions- Elythranthera brunonis
(Endl.) A.S. George (as G/ossodia brunonis,byErfi\cher 1839),Thelymitraleaosa Endl. (Endlicher
1,839) and, Caladenia huegelii H.G. Reichb. (Reichenbach 1871). The type sheet of the latter species
actually has three species on it - lypical C. huegelii (as lectotypified by Hopper and M. Clements in
Clements (1989), not by George (1971a)), C. paludosaHopper & A.P. Br. and C. ensara Nicholls (not
C. longiclavataE.Colemanvar.longiclay4ld as stated by Geo rge 197 7a). Only two ofthese five species
(E. brunonis and C. paludosa) have been collected or recorded flowering as late as late November.
Hence, it seems highly improbable that Huegel collected any of these orchids himself. It is likely, in
fact, that the Drummord family may well have given dried specimens of some or all of these species
to Huegel, given their enthusiasm recounted above for the local flora of the Swan River. Huegel and
James Drummond knew each other well enough for Huegel to be included among the subscribers to
Drummond's future collections of seeds in the early 1840s.

In July 1835, George Moore and Lady Stirling received letters from Captain Mangles seeking
assistance in obtaining seeds and live plants from Western Australia. Moore was aware that James
Drummond and his son Johnston, therl resident in the Helena Valley, were collecting seeds of native
plants forshipment and sale at Capetown. Moore purchased 100 packets of seeds from the Drummonds
and shipped them immediately back to Mangles. Late in 1835 an enthusiastic reply was received
requesting more material.

In the meantime, on September 18, James Drummond independently wrote to Mangles offering to
collect seeds and specimens for payment. A sample of seeds of several species was included with
Drummond's letter. Mangles forwarded the letteron to DrJohn Lindley, ProfessorofBotany ofLondon
University, Secretary of the Horticultural Society, and renowned orchidologist, who wrote back to
Mangles in December 1836 in favour of the idea:

"l think good Swan River specimens would sell for two pounds per 100 papers, that
is the market price for such things. Probably a dozen purchasers at least would be found.
But as it is not known how Drummond would prepare the specimens I recommend him
to send 2 or 3 sets of 100 or 150 each upon trial. I wil l take one set. We horticultuml
people wish for ten pound worth of seeds and bulbs as a venture. Nothing but very
handsome things will do, we would rather have a good deal of seed of a very few sorts
than a little seed ofa good many sorts. lfthe seed suitus, we may be very good customers.,,

Mangles responded immediately to Drummond's letter ofSeptember 1835 requesting, among other
things, all kinds oforchids. Thus began Drurnmond's career as a major commercial collector ofsouth-
western flora, with an initial focus on orchids.

In 1836 he prepared a box of orchid tuberoids for shipment. They perished on the voyage to I.ondon,
as he suspected they would, and insects consumed all the seeds sent as well. Undeterred, Drummond
wrote again on 23 August 1836 offering his services as a collector:

"If you can procure me some orders to enable me to live in the bush I will send you
specimens and seeds, mosses and insects etc. until you are tired of them"

It would be a year later in September 1837 before Drummond received lette$ of support from both
Mangles and Lindley. At this stage, he was given no idea that Mangles was losing interest in his
commercial collectins activitv.
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In September 1838, George Fletcher Moore was advised in a letter from Mangles that the latter
wished to terminate his seed orders. Drummondwas notso advised until afterthe departure for England
of the Joshua Carrol/ on 8 December 1838. On board was a major consignment ofseeds,live plants
and dried specimens, consigned by Drummond at his own cost to Mangles. Also, Lady Stirling
forwarded Georgiana Molloy's collections on the same boat.

Drummond, perplexed by the change ofinterest ofMangles, was powerless to recall or redirect his
shipment. After arriving at Mangles' door early in 1839, it ended up in the hands of Dr Lindley, who
secured the volunteer services of a young George Bentham to divide the collection up and distribute
rt.

Lindley was pleased to receive the new material from Drummond and MIS Molloy, as he had yet
to finalise his manuscript describing plants from the Swan River Colony, and several more new taxa
were among those presented to him. Drummond was not to know the fate ofthese specimens for some
time yet.

Meanwhile, in a letter dated 28 May 1839 to Hooker, Drumrnond indicated that he had decided
to make another substantial collection (ten sets of 1000 species) the coming spring, in the hope that
subscribers could be found. He indicated in the letter that he had already gathered some 60 species
of Orchidaceae, and that "a zealous young German botanist - a Mr Preiss, had lately arrived here".

Johann August Ludwig Preiss (1811-1883), was the only notable European collector oforchids
in the early colonial phase. His south-westem Australian specimens were labelled with locality
information and the date ofcollection, enabling some of his movements to be traced with considerable
accuracy (Marchant 1990). Preiss's orchid collections were written up by Endlicher (1846) in a multi-
authored two-volume work "Plantae Preissianae" edited by Professor Lehmann of Hamburg. By the
time this work was published, most of the species collected by Preiss had already been described by
Lindley (1840) from Drummond's collections.

The earliest orchid collection of Preiss cited in this work is of Calad.enia unguiculatal= Cyanicula
d.eformisl obtained on 19 January 1839 from woodland near the Limekiln (vicinity of Subiaco), Perth.
Preiss subsequently made orchid collections in June at Lake Monger, July at the Canning River,
Guildford and Darling Scarp cataracts on Susannah Brook, and August on Rottnest Island before
venturing eastwards to York in late August to early September. On retuming to Perth, on 23 September
1839, Preiss collected the type of Elythranthera brunonis in woodland on sand. He made a few more
orchid collections near to Perth in the ensuing months before venturing toAlbany, where his first orchid
collection was of Cryptostylis ovata from Strawberry Hill on 9 January 1840.

I-ater in 1840, Preiss collected orchids ftom Albany and the granite inselberg Willyung nearby to
the nofih. The most important of these specimens was the type ofCaladenia nara, collected from Mt
Clarence on 5 October 1840. Back in Perth in 1841, Preiss made a couple of orchid collections from
the Darling Range, including a small variant of Cqladenia longicauda Lindley which Endlicher
recognized as forma humilior (possibly C. longicaucla subsp. clivicolaHopper & A.p.Br.). This was
an important early insight ftom a European taxonomist that there was actually infraspecific variation
in a species of south-west Australian orchid which many subsequent authors would subsume in
unworkably broad concepts of polymorphic Australian orchid species.

In June 1839, Drummond wrote a long letter describing the plants to be seen between Fremantle
and Perth. The letter was published in 1840 in Hooker's Joumal. Drummond indicated that between
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Cyanicula andCaladenia subg. DrakonorchisHopper & A.P. Br. (Hopper & Brown 2000) as distinct
generaftom Caladenia. By the endofthe 1839 spring, however, Drummond had ceased corresponding
with Mangles, and was to lose interest in making further substantial collections of orchids.

Understandably, therc must have been a mixture of pleasure and constemation when Drummond
finally received a copy of Lindley's "A Sketch of the Vegetation of the Swan River Colony", which
was published early in 1840 and drew heavily on Drummond's letters and his paper on the underground
structures of Swan River orchids.

Lindley, working with dried specimens and without the insights of seeing living plants, described
some 50 species, not 60-70. He also did notrecognize Cyanicula and Calqdenia subg. Drakonorchis
as genera distinct from Caladenia. He did, however, recognize most ofwhat Drummond sent him as
distinct, and this must have pleased Drummond.

Nevertheless, in a letter to Hooker dated 13 April 1842, Drummond expressed concern at how
Lindley had lumped species of kangaroo paw (Anigozanthos) and Drakaea Lindley that to him were
perfectly distinct and good species when seen as living plants (see opening quotation). In the same
letter he descdbed a specimet of Calochjlas R. Br. found near Toodyay, "the only individual I have
ever found of a most curious orchideous plant".

Drummond's waning interest in orchids was evident, but he did make one further interesting
discovery in the spring of 1844 while travelling north of Toodyay to the vicinity of Lake Moore. In
a bdef sentence, he unmistakably describes his discovery of Calad.enia d.rakeoides Hopper & A.P. Br.

"Near our first bivouac I gathered a singular Orchidaceous plant having the hinged
Iower lip of Drakea but with other characters which will probably refer it to the same
genus with 861 of my large collection: only three plants could be detected in flower and
one of them I put into spirits as you directed. Our present mode of travelling is not
favourable for collecting Orchidaceae which require close investigation of partjcular
spots in order to detect them ..."

Drummond's collection number 861 is the type specimen of Caladenia barbqrossa H.G. Reichb.,
gathered near Toodyay in 1839.

Taxonomic concepts

Our taxonomic concepts are described below. Few authors have provided such information in
previous publications dealingwith Australian orchids. Fitzgerald (1888) was a notable exception (see
his discussion of Ca ladenia dilatata and C. patersonii). More recently, Clements (1989) provided a
brief account of his concepts of taxonomic mnk.

An explicit statement of concepts is essential for the scientific evaluation of a taxonomic work.
Without it, future readen are unable to unde$tand accurately the hypotheses underlying the names
provided, and cdtical testing ofsuch hypotheses is rendered difficult. While we accept that an element
of subjectivity is part of all scientific inquiry, the best works in the field are those that present ideas
and data in a way that ensures that they can be examined critically and tested by other workers.
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The poor predicability of such a broad species concept cortrasts with that in our treatment of the

C aladenia filamentos4 complex. Land managers ororchid growers will know, forexample, ifthey have

plants ofC. abbreviata Hopper & A.P. Br., that they are late-flowering denizens ofsouth-coastal dune

country requidng good soil moisture conditions. C. remota Hopper & A.P. Br. is a winter/spring

flowering inhabitant of inland arid zone granite rocks subjected to prolonged periods of dry soil. C.

dimidia Hopper & A.P. Br. occurs in the wheatbelt on good soils, etc.

To highlight another significant implication of the species concept adopted, a broad view of

Caladenia filamentosa gives no suggestion of conservation problems, because members of the

complex range all across southem Australia, and some ate abundant in conservation reserves. Even

if rare infraspecific taxa are recognized such as George's (1971a) concept of C. filamentosa vat.
d.orrienii (Domin) A.S. George, they will not feature in the national list of rare and threatened plants

(kigh & Briggs 1996) because it includes only species.

In contrast, our treatment segregates outftomthe Calodenia fr.lamentoso R. Br. complex several
common well-reserved species but also a few that are rare, su ch as C. dorrieniiDomin and C. elegans
Hopper&A.P. Br. ( Hopper etal.1.990;Brown etcl. 1998). Ifourconcepts are followed, these threatened
plants will receive the attention they deserve from authors such as Green (1985) and Leigh & Briggs
(1996) who ignore infraspecific taxa.

Ofcourse, we do not advocate the elevation ofall infraspecific taxa to specific rank for this reason.
Such an approach leads to unacceptably narrow species and an often unworkable taxonomy (see

below). But where taxa meet our biological criteria regarding strong reproductive isolation in
sympatry, and are morphologically distinct, species rank is considered most apPropriate.

Perhaps the legacy of greatest concem regarding past concepts of polymorphic Australian orchid
species is the diminished value of much of the information in the popular and scientific literature.

Almostwithout exception, previous authors, despite makingmeticulous observations overconsiderable
periods, have used names like Cqladenia filamentosa ot C. patersonii without citing voucher
specimens nor even giving precise locations from where their material came.

This serious oversight recurs in popularbooks and field guides (e.g. Pelloe 1930; Blackall & Grieve
1954; Erickson 1965; Nicholls 1969; George & Foote (undated); Cady & Rotherham 1970; Clyne
1970; Pocock 1972; Hoffman & Brown 1984; Woolcock & Woolcock 1984; Jones 1988; Bennett
1988; Bates & Weber 1990). Perhaps even more unexpectedly, voucher specimens are rarely cited in
scientific studies of south-western orchids dealing with mycorrhizal fungi (Warcup 1971; Ramsay
et al. 1986),pollinators (Sargent 1907; Sto]utami-:,e 1974,7975, 1981, 1983; Bates 1979; Peakall 1984,
1988, 1989; Peakall & James 1989b), chromosome numbers (Peakall & James1989a), or hybrids
(Hopper 1973, 1979; Heberle 1982).

Without voucher specimens, it is often difficult or impossible to relate much valuable and

expensively-acquired datato the species segregated out from speciescomplexes by previoustaxonomists
or ourselves. Conflicting results obtained by researchers working on the same topic may be due to the
fact that they are working on different species within a complex. One only has to read the various
attempts of authors to describe broadly-conceived species s\ch as Caladenia filamentosa sens. lat,
to appreciate this problem.

In many ways, the development ofconcepts regarding these orchid species complexes parallel that

described by Hillis e/ aL (1983) for the American Leopard Frogs (the Rana pipiens complex). These
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Hybrids

Some south-western orchid hybrids are spectacular, readily identified and often encountered.
Others are rare, and warrant special protection. Many found by orchid enthusiasts cause considerable
identification problems because, hitherto, they have largely been ignored in published works on
Western Austmlian orchids (other than by Hopper 1979; Heberle 1982).

For these reasons, hybrids are recognized and named formally by us if they occur as sporadic
individuals among mixed populations of likely parental taxa, and where their flowers are clearly
intermediate between those oftheir presumed parents. The presence ofan "x" preceding a species' name
denotes its presumed hybrid status.

We have not formally named hybridswherc their identification is rendered difficult by the presence
of backcrosses in many populations, so that a complete transition in form occurs from one spgcies to
the other. In such situations, reference to hybrids is prefened by the conventional formula ofthe names
of the parental taxa linked by an "x"

Gen€ra

Since the early 1980s, we have been examining generic relationships in Australian orchids.
Initially, new genera were recognized on the basis of detailed numerical taxonomic studies of
Australasian and South American terrestrial genera (Hopper, unpubl. ms). This work established the
presence of some segregate genera within Caladenia sens lat., and also identified the generic
distinctness ofwhat is now known as-Qrorclris D.L. Jones & M.A. Clements from typical Lyperanthus.

We informally published our conclusions on generic matte$ in colour field guides to enable wide
scrutiny of our concepts before formal publication (Hoffman & Brown 1992, 1998). We argued for a
reduced circumscriptior' of Caladenia,with the reinstatement of Leptoceras (R. Br.) Lindley and the
erection ofthree new genera,Cyanicula, PraecoxanthusHopper & A,P,Br. and Drakonorchis. YJ e also
prcposed lhat Lyperanthus nigricans R. Br. and Z. forrestii F. Muell. be transfered to the genus
Burnettia Lindl., blut subsequently (in ms.) proposed to erect a new genus. This latter conclusion was
supported and overtaken by Jones & Clements' (1994) description of Pyrorchis.

Recent DNA sequence studies of the Orchidaceae, including the Diurideae and the Caladenia
alliance in particular (Kores er al. 2000, 2001), have affirrned our proposals except for Drakonorchis
which appean to be deeply embedded w ithin Caladenia (Figure 2). Elsewhere (Hopper & Brown 2000)
we formally described Cyanicula and Praecomnthus, and presented a new subgeneric classification
of CaladeniaR. Br. in which five subgenera were recognized, three previously regarded as sections
of the genus by Bentham (1873) and two newly named as C. slbg. Drakonorchrs Hopper & A.P. Br.
and C. s\bg. Elevatae Hopper & A.P. Br. A key to all genera currently recognized in south-western
Australia is siven below.

Key to genera of south-west Australian orchidaceae

1. Subterranean he$s, saprophytic. Inflorescence a many-flowered capitulum....... Rhizanthella

1 : Terrestrial herbs with leaves and flowers above grcund, nrely saprophytic.
Inflorescence a raceme
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16. Dorsal sepal hooded over column

17. Flowers sessile, solitary................. ........................... Corybas

17: Flowers bome on a scape, few to many

18. kaf fleshy, ovate. Labellum lamina with prominent fleshy
longitudinal ridges and sparse small hemispherical cal1i................. pyrorchis

18: l,eaf thin, linear. Labellum lamina lacking ridges and calli
densely clustered, incudiform, pyramidal, cylindrical to
irregularly oblong and serrate on top or hemispherical .........-..... Lyperanthus

16: Dorsal sepal held erect splaying away from column

19. Scape subtended by a fully developed basal leaf, many-flowered.
Labellum glabrous. .............. Cyrtostylis

l9: Scape subtended by a reduced bracflike basal leaf, l-flowered.
Labe l lum wi th  ca l l i . . . - . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  p raecoxanthus

4: Column absent or shofier than 5 mm, with prominent ftee or united
(mitral) staminodia; viscidium present

20. l,eaves terete or tubular

21. Labellum on lower side of f lower, below dorsal sepal... ..... Microtis
21: Labellum on upper side offlower, above dorsal sepal

22. l*af well developed beyond point of departure from scape.
Labellum immobile. Column with no basal foot. Anther held
vertically and attached dorsally at the base, with a poorly
developed rostrum .................. . Prasophyllum

22: I*af reduced, and bract-like beyond point of departure from scape.
Labellum highly mobile. Column with a prominent curved basal
foot. Anther held obliquely erect or horizontal and attached dorsally
at the apex, with a strongly developed rostrum. ....... Genoplesium

20: Leaves channelled, distichous or flat

23. Lsaves 2 to many. Labellum prominently trilobed. Anther and stigma
sessile on ovary roof; staminodia free, not cucullate..,,., ....... Diuris

23: Leaf solitary. Labellum not prominently trilobed. Anther and stigma
on a short column; staminodia united into a cucullate mitra or free

24. Labellum petalJike, lacking appendages Thelymitra

24: I-abellum clawed, with basal calli or densely hirsute

25. Labellum same size as petals and sepals, glabrous except for
basal ca11i.............. Epiblema

25: Labellum longer than petals and sepals, densely hirsute.......................... Calochilus

Acknowledgements

The intensive taxonomic research on which this paper is based spans two decades, and arose out
of a pilot mapping project on south-westem orchids conducted in collaboration with members of the
WestemAustralian Native Orchid Study and Conservation Group. We aregmteful to many colleagues
for assistance in this work, including Garry Brockman, Eric Chapman, Mark Clements, Chris French,

E

B

c



-''T

tqued :luaoo8eull^l pu?'I pulr uortD^rosuoJ Jo tucuu8doc) f,ruo8v sorle^resuo3
olntsN u?lprtsnv'lrun serceds pereSu€pug oql ol uoder I?ulJ 6I oN polord dsg VJNV splqrro uEIIeIsnV
ru.lseiA p.uelserql pue eru o^!J Jo .{SoloJa uoqelndod pue scrouof uollE^r.suoJ (n66I) fO 

'soleoJ 
d' 

'S 'srre}sre3

'gzl I DdDd snoautnarsiN uo\olrossv otno! pun orol! snouaSlpul ?rlelsnv uols?a
qlnos uro{ (eeecsplq 6) 4 a otpotsop pttE )g i sutotSotlq)')g Eol apoto} ul sxel ,r\oN (toot) ,ffC'rj*C

'Llt 
6tl .\9)9 ouallanw

'rrlpqsnv 'sotp/A qlnos ̂\eN prrr Euoprn tuog (.eeruplqcro) ry 't oluapDlo) Jo salcods ̂\oN (886I) ,.'4 C 
'uBI)

'I6I
-Eg1 :(d9 ouananl/,l ErtEr]sny rE orrr^ ruo4 solcods ̂\au B '(oroc?plqrro) DlosDtox DluapDl') (986I) ,^A c 

'uB:)

('troup,{S:ssard cruepecv) 9II 6/ dd.,ul?rtsnv ul stueld pu? oldood,,
(spa) IaDS.llE)t fC'r?J.rl o-rorprsllrqe'I Jo suoltcaltoc oqJ aJrr pauueqr V 1qI86I) tC'rrult t{CS'ue:)

(,{eup,{S :ssord rluropDcv) .. ele4snv ur slueld pue atdoad,, (spr) (et86t) },iCS'ueJ T'I('ue3

tIeupIS:peau l\.v ?t HV)..inoloJ u! splq.ro o^lr?N ue!le!snv,, (0/6t) XS'uEqroqlou t 'l'trpeJ

'06 tL :09 nu ^nv j,t]',A4 Io iDpos pha
aW lo lounof Et]|P"\snv uletsot 'puBlst Soyrg 1:16 Jo eunq pue tlou oqJ 1816I) sv'e8rooc ?i vV'o8prqrng

( uopuo'I :rot,iED ,, S08t-208t sruue
senb unlelurld seretcPrertr sueqrqxo uelu?rc-u?A eelnsul to oelpu?lloH o?^oN oBrolJ snurorpord,, (0lgt) f 'u^\org

( ouroJ :tururodDuet\l pue-I pu? uonPNosuoJ
Jo tu.rttlled.c) .. erotc pcucrsorqJ s.?lt!4snv uratsetA,, (8661) cN lueqrreN d' J 

isucc-uosuJoql "dV'u^\org

( eunoqtat{ :ssord qqut) z lo^,,srd,tlt3ng ot eprn5 pt"rc,, (ooot) V'C'Srurrl) t'Hrr{ 
.leloorg

'68t I :(l)8 ,rs/{r/y' urn{snv uletse,^d ul (oeec?urr\t - uepv]!^{ aoaadsl^a1 saees g)
solrods pol e psu'nunp g'oopuo sadqorhg Jo uorsr^er rtluouoxnt y (t66t) C'S'reddoH ? HIII'reloorg

Ee-91 tlt Kuotog lo lt lnof uollt1ttsllv '(osurruoppleo :opo.pp!q.ro) sluolSollqJ
Jo serrods o^rtdocop lllenxos ur uortelosr a^lt.npordar p.lelpaur-rol8ulllod Jo uoltlrJlsuouoc (966t) JJ lo^\og

'LgEjgt:tL uoryotpro aqJ ,{ruouoxul ^{ou oql Jo erucJop ut (S66!) IC'rr^{og

8CC-t€f :0t uDrynpro )4J (:n:ocprql6)
o0ulluapplp) aqutqns ag ur sprqrro a^rtderap trll?nxas Jo,{uiouoxvl aqt u! sroleurllod Jo asn eqJ (266t) lJ !0,{og

.egz_gLz tn anuD.ltaH 1o11o4DN salrll qtnos
/ aN aW worl suoqnqlrrL/oJ erlerlsnv ur (epe.pprq.ro) uouaS petelar pue lleny{ C sn1.11lcott!uy (726) d d {lloxnlg

( spuElpoN :ssord PrlPrlsnv
urotse,{ Jo {tlsra^!un) I uxd 4 sro^{ouptr^\ uellerlsnv urotseiA,{\ou) ot ̂roH, (t961) tg'o^euCt At ltplrElg

CpoJqsv :oo d' o^.ou 'I) g6E-Lgz:g IoA .! slsuelt?lsnv erolJ,, .u/ enaplqrro xxc ropro (€/8t) D'uDqtucg
(quod :preog +e6 s8ury) q ?ltE4snv uratsey' ')tr?d s8ur) Jo stuEld puelqsng et{L, (8!,6t) t{g'lleuueg

'( apralopv luud t,^oD) rllpl]snv qlnos Jo sprq.ro (066I) zf 'Dq.,^A 
? U'sol?g

tS-6V :tt u.,rrpt rtuDtog JTQLVV )qt Jo tDulnot
'uxpl ̂{eu o^{t Jo uorldDrsep aqt qlra erlerlsnv uretso,r^ ul (aca.eplqr.ro) storrrl,{ snur8 a$ uo satoN (066!) !'soleg

nn-Zn t() toulnor Dtt tsnv VnoS lo tarros plttito a^tDN rg d snltqotl7 snua8 aqJ (686I) U 'sctB{

'68-Sn :L uaplDD r1llDtog aPlDt?pV
a1f lo lolunol A8o'otq uo setou pup uorsr^ar rlurouoxel e :(eraceprqr:6) tg \ sltorrtt4t snur8 eql 1t86t) U'srlpg

'0I-6 :(It)e tr!)nor Dlo4snv qtnos

Io {Dlros plqxto adr,/rN srol8ul od tue slt pxp Dt,uqw{ Dtp)odaj Ot up.d - sprqrro Jo uortrur od (6/6t) U 'sot8g

( aunoqtet\t 'poo^lSurloJ :,{leoos,{uBtog trl)euatsds uElerlsnv) 98-rg dd.,ErsElerlsnv ur ,(uEloa rrlEuets,{S Jo
&olsrH,, (.pe) S d 

']loqs :r1 ?lou uerprtsnv oql Jo uollntuouncop ,{lrEo .ql ur sr.qlo pue sroroldxo 'slsunllncuoq
'srolrellor Jo uoltluSorar pu? eloi .ql :pe{ooFe^o suoltnqlrtuor prru?toA (066I) U IA 'ro{rDg 

T I^l U 
'r.U?g

saJuaJaJalI

'eJr^pe pup seprTs Jo uorsr,ro.rd eql u1
padlaq 'seesJa^o put epr^\-€rlerlsnv 'sen8ee11oc reqlo;o e8uel pso.rq V ,41 

'HJUAd '711SN '-Iahl ')
'SNVJ'OV:eu€qreg ueedorng puu uerle.rlsny 3ur,ra.o11o; eql Jo JJpls puu sJolf,eJr(oql pu8 lSro^uoc
pu€ uosuDluoJ uqof 'uels 

JJot 
'sellof pJ^€o 'uoqctrf 

IIg 
'u€ruJJoH 

IeoN 
'oFoqaH uou 'oSrooc xeJV

'!

S1

el

lr

tzfuolsrH 'I {Soloprqrro uerlelsnv urotsa/\A 'u,{ora 
dV pu? raddoH CS



Nuytsrc Vol. 14. No. l/2 (2001)

Clements, M.A. (1989). Catalogue ofAustralian Orch\daceae. Australian Orchid Research | 1-160.

Clements, M.A. & George, A.S. (undaled). Report ofthe Australian Orchjd Foundation expedition to Westem AustraliaAugust
1980. (Natiooal Botanic Gardens: Canbe.ra.)

Coleman, E. (1930). A ne\r Caladenia. Victoian Natuftilist 461796-797.

C.isp, M.D. (1993). Reinstatemenl of Sphderolohium ,fliur (Fabaceae: Mirbelieae). Telopea 5(2)t 335140.

Curry, S. & Maslin, B.R. (1990). Cunningham's collecting localities while bolanist on Lieutenant Phillip Parker Kjng's
survey of coastal Auslnlia, December 1817 lo April 1822. In: Shott, P.S. (ed.) "History of Systematjc Botany in
Auslralasia." pp. 137-148. (Auslral ian Systematic Botany Society: Coll ingwood, Melboume.)

Diels, L. (1906, lranslaled by D.J. Can 1981). Extra-lropical Westem Australia. /n. Carr, D.J. & S.G.M. Can (eds) "People

and Plants in Australia." pp.47-78. (Academic Press: Sydney.)

Djxon, K.w. & Pate, J.S. (1984). Biology and distribulional sl^trrs of Rhizanthella gardneri Rogers, lhe western
Australjan Underground Orchid. Kings Park Research Notes 9: 1-54.

Dixon, K.W., Pale, J.S. & Kuo, J. (1990). The Westem Auslnlian subte anean orchid Rhizanthella ga neri Roeet..
/nr Arditti, J. (cd.) "Orchid Biology, Revicws and Pcrspectjves." pp.3752. (Comell University Press: Ilhaca.)

Dockill, A.W. (1995). Comments about the new taxonomy jn reply to Dr C. Bower. The Orchadian 1.1.: 4'72473.

Domin, K. (1912). Addilions to the flora of Weslern and Norlb-Westem Australia. Orchidaceac. Linnean Society's
Journal ol Botany 41. 247-254.

Drummond, J. (1838). Remarks on the rools of some oI the terrcstrial O.chidcae of Australia found in the neighbourhood
of the Swan Rivet. Gardener's Magazine (l a]|don) 14 425.

Drummond, J. (1842). Botanical intelligence from the Swan River. Journal of Botany, Lorulon 1: 628-435.

Endlicher, S. (1839). 6losrodia brunonit. Novarum stitpium dec2t 76.

Endlicher, S. (1846). Orchideae. /r. khman, C. (ed.) "Plantae Preissianae" Vol. 2, pp, 4-14. (Sumptibus Meissneri:
Hamburg . )

Erickson, R. (1965). "Orchids of the Wesl." 2nd ed. (Paterson Brokensha: Perth.)

Erickson, R. (1969). "The Drummonds of Hawthornden." (Lamb Palerson: Osborne Park, Perth.)

Fi lzgerald, R.D. (1882). "Auslral ian Orchids." Vol.2. (Government Prinler: Sydoey.)

Forster, J. & Forsler, G. (1776). "Characteres Genervum". Plantarum lrellmitra. 97, t. 49.

Ceorge, A.S. (1971a). A check list of the Orchidaceae of Western Australia. Nuytsia 1: 166-196,

Ceorge, A.S. (1971b). The plants seen and collected in North-Westem Australia by William Dampier. The Western
AusaaLian Naturalist I l(8): 173-178

Ceorge, A.S. (1984). Seven new orchids from Western Australia. ,Mrytsia 5: 5H2.

OeorBe, A.S. (1991). New taxa, combinations and typificalions in Ve icordia (Myrtaceaer Chamelaucieae). lr'rytsia
'71 231-394.

Ceorge, A.S. & Foole, H.E. (undated). "Orchids of Weslem Australia." (Westviews: Pe(h.)

Grant, V. (1981). "Plant Speciation." 2nd edn. (Columbia University Pressr New York.)

Green, J.W. (1985). "Census of the Vascular Planls of Weslern Auslralia." 2nd edn. (Dept Agricullure: Penh.)

Hall, N. (1978). "Botanists of the Eucalypts." (CSIRO: Melboume.)

Hall, N. (1984). "Botanists of Auslralian Acacias." (CSIRO: Melboume.)

Hasluck, A. (1955). "Portrait wilh Background - A Life of Georgiana Molloy." (Oxford Universily Prcss: Melbourne.)

Heberle, R. (undated). History of orchid collecting in south Westem Australia, 1791-1971. 1nr Dixon, K.W. & B.J.
Buirchell (eds) "Orchids of Westem Australia Cuhivalion and Nalural History." 1st edn, pp. 31-54. (Western
Australian Native Orchid Study & Conse.vation Group Inc.: victoria Park.)

Heberle, R. (1982). Caladenii in Western Australia and natural hybridizalion. The Orchadian 7t 7Va3.

Heberle, R. (1995). Taxonomic treatment of Caladenia in south-western Austmlia appraisal, 1995. The Orchadian
11.479486.

Hillis, D.M., Frosr, J.S., & Wright, D.A. (1983). Phylogeny and biogeography of the Rana pipiens cotAplex: ̂
biochemical evaluation. Slst€mdtic Zoology 32(2)t 132-143.

Hoffman, N. & Brown, A. (1984). "Orchids of Soulh-West Australia." 1sl edn. (University of Westem Australia Press:
Nedlands.)

Hoffman, N. & Brown, A. (1992). "Orchids of Soulh-West Australia." 2nd edn. (Universily of Westem Australia Press:
N€dlands.)

Hoffman, N. & Brown, A. (1998). "Orchids of South-Wesl Australia." Revised 2nd edn wilh supplement. (University
of Western Australia Press: Nedlands.)

H(

H(

Jol

Jor

Jor

Jor

Jor

Ke

Ko

Ko

Lei

Lin

Lin

[,or

[,o!

I-oq

Mai

Mai

Moc

Nict

Nicl

Nict

Nicl



(ounoqteN :uosteN) .. BrrEllsnv Jo sprqcro,, (spo) gJ'rrnt{ ? 
'IC'souol :uI (696l HA 

lslloqrrN

'9IZ 
IIZ 199 tsllontoN uoirotxtA L - ert?llsnv jo eEoreprq O oql ol suo[]ppv (056I) HlA 

'slloqrN

'OLZ-LqZ 199 lslJortllDN uolroplA sal.eds raqlo ro solou,{rpuns pue soDaue^ ̂\!u errl{l oslE 'irg 
U

ouapoloX sana8 aql Jo solc.ds ̂\ou V llt - srllrtsnv urolse^,\ Jo eBareprq O oU ol suolllppv (6t61) 'H 
nA 

'sfloqrrN

'8tl-9€t :t9 ltlltun|DN unuolrlt t - erlPllsnv urrlsa^{ Jo epeipprqcro og ol suolllppv (/t6t) HnA 
'!sltoqrrN

( uopuo'I i)toorqtpl^ ,{) ., serurSroqv oql Jo oSBnBu?.I :ql Jo ,ftElnq"ro^
.^ltdgcsed V osl? pue eller1snv urrlsa1t ur replas dt:tA uE Jo eJr.I InJlua^g sreo1 uoJ Jo ftErq' (t881) CC'eroo4

n6n
4Bt:t Dtst[nN at aqrlrd souas eqlJo uorsr^ad y n- (eElresorurN),?rrrysnuoS aq] ur salpnrs (9/6t).U.B,uqsElt

'(sus^ qtnos r'rul {lolcos,{u?tog rlleLrr.tstrS uerl?rFnv) '9€t-Igl dd..?ls?prlsnv ur duslog crl?uols,{S
Jo &olsrH,, Ipe) Sd']loqsrrl ssr.rd 'IVf Jo sollllE ol Sulpelloc uertErlsnv uatsay'A ar{f (0661) CN lunqrnt{

(qu.d :sloog looluvl .,9z8l-e09t ErlPnsnv uralso^{ qtnos ur oseq
rlSolsrls pue,{uolor lsuod u puno3 o1 slduapu pu0 suorteroldxe qruerCIo,(pnts E olerlsnv oruttC,, lzg6t) -I luEr{rret{

'69t llst :gE salD[4 qlnos ̂(aN Io
&aDoS to{ou aW lo s8ulpaarord puD tDurnof lu.uiolddns puoces 'slsturlog usrtertsnv Jo sproceg (1761) .H f,uoprsj^l

9Z-9 :Z
&aDoS tuotstH l\laoN uolj $nV urarsarh aW lo trrrnol .stsrrr?rog uprrulsnv urolsei^ Jo spjocau (606t) H.I,ueprDl,{

'EE-BZ 'Zn sato[ qtnos ,]/.aN lo KJalxoS loKo\ aqt lo sSulpaDotd
puo loutfiot'E\n\s..v urltsrlA Jo urolJ oql qll,1( lpep e^eq oq.r stslu?log utrnlrltsnv lo .prorcU lgOet) H f 'urprpt{

Cspuelp.N :ssord eltellsnv urrtse1l\ 3o {lrsre,rrun) € IoA .. BllBqsnv Jo slueld snoro^turrJ,, (SOOI) V ,cu"o.t

( spuelpeN :sscrd prlerlsnv ruelsc/A Jo {trsro^run) Z 
'lo^ 

<, Erlrrlsny Jo slutld snoro^rulDJ,, (6961) V 'au^ro-l

CspuetpaN :ssard rrtt4sny urclsc1{ Jo Ilrs:ro^run) I lo1 .,'Bnrxlsny Jo slu?ld snoro^rurDC,, (/861) V 
,a!,ro.l

'rcls!i0d

Iecluelog oql Jo seunto^ EZ lsrlJ .ql ot xtpueddv truotoJ re^ru ue^\S o$ Jo uollDlaSo^ eqt Jo qrtots V (0t81) I ',{etpur.l

( uopuol :s{e,{3prg) q slurrld sno.replqrro Jo sJreds pu! prauao eqJ,, fut{t8t) f ,,ialpu'-l

'0zl-l:uortPcrlqnd

IErrodS ertruos eJllpl1l\ pur surd |?uolleN uellrrtsnv 'st0eld unrtel}snv p?uetl]orqJ (966t) d.f's33u8 t 
,H 

f 
,q8le-l

'sserd u!
'{utiiog 

lo lournot urxlrrr]y 9Wp ocucnbos VNC prlsrld uo pascq (apac?prqrro) aeopunrc Jo srs,{leur rnaue8oltrqd
V (t002) i$ W 

'iosnqJ 
? 

'!\ 
) 'uoreun] 'd V 'u,l,\org 'd'S 'roddoH ,H d 

'uotsey'A ,N ,,{pr^lor{ .f.d ,saro)

fournoqtet{ :OUISJ) 99t-6tt dd ., uortnlo^A pup soltpualsls
:storouol,{,, (spe) V C 'uoslrror{ 

T 'I ) 'uosl!/lA r 
/ s?Juonbes VNC )M{ pllsEld ruo{ sccueloJur :(a€or?plqrro)

etrepunrC eql urqtr^,\ sdrqsuorrrtei ir!leue8ot,{qd 10002) ,^\'t,{ lrstql 
? t{ ',{"r^loj.i{ 'Hd 'uolso^\ 'f'd 'sero)

Cqucd :urn.snt! uerlErtsnv uretsaA)
!< eaurururol uortrpedxA {rpueluerrg olultsnv-ccoeu oqt Jo odid ,{Dg )irpqs ur qrl[oseu,, .(sp.) U.g ,uoslrl[

T' 
'dS '^rcqsperg ''J'd'{ucg rrl ErlPrlsnv urelsetA'{pg lrpqs Jo eroU puo uollelo8r^ (066t) f .C ,,Oaq3rc)

'Ogtjgl .Z Durr{alpul1 lee6.Eplpto) tg.\
srfrlrrry qlr^,\ sdrqsuollplar str pun rg U fl//CJsolr,{, snua8 .q Jo luruelPlsu:od 1,861) V y{ 'stucluelJ 

? 
'1C 'seuof

'tZZ-t:t 
4rlDas\ plltrro ltDuD4snv 6 I,{Soloprqcro uelu?rus?J, ol suorlnqrquoJ (8661) ..lC,sauot

'Lol-I .z ll oasaa plqrro uoll lsnv opecpplq.lo uelleltsnv Jo exel ̂\aN (166t) ..1('s.uof

( s.lD/ qtnos ̂\.N 'ts"loC sqruarC :s{oog paeD ,. Ertn4snv Jo sprqdo o^aeN,, (886i) .l-C .sauof

( uol8ullleiA :pceU AV a gy),,put1m7 ^\rN Jo sprqrro a^rteN,, (€86I) g'Xolto!,{ t't'suqof
(qued :tqeuc8eu?t! purl puE uortp^rasuoJ Jo tuauuodoc)

.. ErotC pare8uEpuA s,tl?rlsnv uralsai{, 10661) f S '{crred ?t 'd'V 'o^!org 'S 'ue.,rnea-I up^ ,.C 
S lcddoH

'0t!-rS:S' 
IoA!<ErtEltsnv]osrot!],,:ut'sll{isouoC 1186I) f S'Icuted? S'y 

'a8roaC ' 
,^A d ,erprnd ,.O.S ,roddoH

'gZI nZI \d9t tuotapulI (aEopunr( :o8aruprqrro)
eroelp otuapqrJ eqt uI soltads pu? 'suoqpurquo. 'elouo8qns 'slou.3 /'\oN (0002) dV 

ru.,!\org 
t,.(S.laddoH

'l_t :96/S66t raullllns .trrd s8urx lo spurut aq lo )a ap aN .uapro) )luolog puD
y1,<! s9ut[ stlh,td p fl aFoad ./oC 'IrEd sBuI, ur sprqcr6 :8ur:a.rog s,req,t (Eeer) .d.V ,u.,i1org 

", ,O S ,reddoH

'9 
€ :6t6t aunt dnott uoqo^rasuo)

T' {pnts pltplo a^loN nlloltsnv uratsaA aW lo uua ng DluapDlDJ ur uoteseoq,{q l€rntEN (6/6t) c S 'roddoH

'erlErlsnv uralseiA Jo ,(lr$e^run aql '{ulr]og 
Jo luoru!?drc 'uortEuessrp srnouoH

'rS g (aroreprr{oro) otuapoloJ pne (aee.uopoluo[H) soqiu1zosluv ur uortEsrprrq,(q leln1rl\I (9161) C S ,loddoH

,{l

f

(.

t
(

&otsrH I ,{Sotoprqrro rerllrtsnv ruolsoid 'u^\org 
d V pu" rrddoH -C.S



Nuytsia Vol. 14, No. 1/2 (2001)

Peakall, R. (1984). Observations on the pollinalion of Leporella frnbtiata (Lil,dl') AS Georg€ The Orchadian 8:

44  45 .
peakall, R. (1988). Genetic Systems of Auslral;an Tenestrial Orchids. Ph.D. thesis, University of Western Australia.

peakall, R. (1989). The unique pollinaljon of Leporella finbriata (orchidaceae): Pollinalion by pseudocopulaling male

an$ (Mvmecia a/ens, Formi€idae). Plant Systen\tics and Evolution 161. 13'7-148'

peakall, R., & James, S.H. (1989a). Chromosome numbers of some Australian lerreslrial orchids. Lhdleyana 4(2):

85-88.

Peakall, R. & James, S.H. (1989b). outcrossing in an ant pollinated clonal orchid- Heredity 62: L61 167

Pelloe, E.H. (1930). "wesl Auslralian Orchids " (Published by author: Peflh)

playford, P. (1998). .,Voyage of Discovery to Terra Australis by williarn de vlamingh in 1696-97." (Western Australiafl

Museum: Perth.)

Pocock. M.R- (1972). "Ground orchids of Australja " (Jacaranda Press: Milton Queensland )

Ramsay, R.R., Dixon, K.W. & Sivasithampamm, K. (1986). Pattems of infection and endophytes associated with Wcstern

Auslralian orchids. Lindleyana 1: 203 214.

Reichenbach, H.G. (1871). "Beitrage zur systematischen Pflanzenkunde." (TG Mejssoer: Hamburg')

Rogers, R.S. (1909). Notes on the orchids of Kangaroo Island, together with a description of two new species'

Trunsactions of tha Rqral Society of South Austrdia 33' 1L-1? '

Rogers, R.S. (1920). Contributions to Australian orchidology. Trunsactions ol the Rolal society of south Australia 44,

322-359.

Rogers, R.S. (1923). Conrribulions to the orchidaceous flora of Australia. Transactions of the Royal Society of South

Rogcrs, R.S. (1927a). Contrjburions lo the orchidology of Australia. Trcnsactions of the Royal Society of South Austrclia

5 1 r  1 - 1 3 .

Rogers, R.S. (1927b). Conributions to rhe orchidology of Australia. Trunsactions of the Royal Societt oI South Australia

51 291-297.

Rogers, R.S. (1938). Conrriburions to the orchidology of Australia. Transactions of the Royal Society of South AustruIia

Salisbury, R. (1807). "The Paradisus l-oninensis " (Wil l iam Hooker: London )

Sargent, O.H. (190?). Pollination of Caladenia barbarcssae. Journal of the Western Australian Natural History Societ,

shorl,  P,s'  (1990), (ed.), .History of Systemalic Botany in Australasia-,,(Austral ian Syslematic Botany Sociely:

Coll ingwood, Melbourne.)

Smilh, J. (1?98). Thelymitra Tru sactions ol the Linnean Societv o[ London + 222'

Stoutamire, W.p. (1974). Auslralian terresrri.rl orchids, lhynnid wasps, and pseudocopulation. ^nctican Orchid Society

Bulletin 431 13-113.

Stoutamire, W.p. (1975). Pseudocopulation in Australian terreslria' orchids. American Orchid Society Bulletin 44:

Srouramire, W.p. (1981). pollinarion studies in Auslralian terfeslrial orchids. Narional Ceographic Sotiety ReseQrch

Reports 131 591 598.

Sroulamire, W.p. (1983). Wasp-pollinaled species of Caladenia (Orchidaceae) in Soulh western A\stt^li^. Australian

Journal of Botany 31: 383 394

Warcup, J.H. (1971). Specificiry of mycorrhizal association in some Auslralian terrestrial orchids. New Phytologist'lO:

41  46 .

weber, J.z. & Bates, R. (1978). Orchjdaceae. ./r..Jessop, J.P. (ed.) "Flora of soulh Australia." Paft 1 (3rd edn), pp.

383-462. (Goverment Printer: Adelaide.)

weber, J.z. & Bates, R. (1986). Orchidaceae. /n.. Jessop, J.P. & Toelken, H.R. (eds) "Flora of south Auslrrlia." Pan

4 (4 thedn ) ,pp .2053 - .2145 ' (TheF lo raandFaunao fSou lhAus t ra l i aHandbooksCommi t t ee :Ade la jde . )

woo l cock 'D .T .&woo l cock 'C 'E .0984 ) . . .Aus ln l i anTe r res l r i a l o r ch ids ' , ' (ThomasNe ]son :Me lbou rnc ' )

ci

d

h'

0

I€

ol
at
\\

m
IC

h1

o(
1,t
ln




