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Nomination summary (to be completed by nominator)

Current conservation status

Scientificname: Rhizanthella johnstonii

Common name: South Coast Underground Orchid

Family name: Orchidaceae Fauna [] Flora X
Nominationfor: Listing X Change of status [_] Delisting []

1. Is the species currently on any conservation list, either in a
Stateor Territory, Australia or Internationally ?

2. Isitpresentin an Australian jurisdiction, but not listed?

*Currently listed as CR under Rhizanthella
gardneri, once Rhizanthella johnstoniiis added
to the WA Plantcensusitwill be listed as
Priority 1.

Date listed or Listing category i.e. o L
Jurisdiction List or Act name assessed (or | critically endangeredor | Listing criteriai.e.
N/A) ‘none’ Blab(iii)+2ab(iii)
International IUCN Red List
National EPBC Act
State of WA Threatened list 10/4/2018 Critically Endangered Blab(iii)+B2ab(iii); D
TSSC
Priority list 28/03/2018 1 X 2 ] 3 [ 4[]
OtherState / Territory

Nominated conservation status: category and criteria (includingrecommended categories for deleted species)

Critically endangered (CR) [X] Endangered (EN) [] Vulnerable (VU) []  Presumed extinct (EX) []

Other Specially Protected
(Conservation Dependent) |:|

Priority 1 |:| Priority 2 |:|

Priority 3 |:| Priority 4 |:| None |:|

What criteria support the conservation status category above?

Refer to Appendix A table ‘Summary of the five criteria (A-E)’ and
the check version that can be completed to indicate all criteria
options

Blab(iii)+B2ab(iii); D

Eligibility against the criteria

Provide justification for the nominated conservation status; is the species eligible or ineligible for listing against the
five criteria. For delisting, provide details for why the species no longer meets the requirements of the current

conservation status.
A. | Populationsize reduction e Generationlength unknown.
(evidence of decline)
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Unable to determine population trend due to this species being
subterranean and only able to be counted wheninflower, and
floweringlikely to be dependent on rainfall.

Insufficientinformation to assess.

B. Geographicrange .
(EOO and AOO, number of
locations and evidence of
decline)

The Extent of Occurrence (EOO) is 8 km?2 (< 100 km?).

The Area of Occupancy (AOO) is 8 km?2 (< 10 km?), calculated using
the 2 km by 2 km grid square method. The observed area of actual
subpopulationsis 0.0925 km?2.

The EOO and AOO calculations do not include the subpopulation
at Cheadanup Nature Reserve as the habitat thereisnolonger
considered suitable and this subpopulation has not been observed
since 1982.

Thereisa projected decline inthe qualityof habitat based onthe
decline (extinction) in one subpopulation and the presence of
threatening processes that have also caused habitat decline in the
related Rhizanthella gardneri. The habitat of this speciesis
potentially threatened by fire (resultingin an altered habitat),
surroundingland use, drying climate, changed hydrology and a
decline inthe quality and quantity of the associated Melaleuca
species (akey habitat characteristic, as R. johnstoniiforms a
tripartite relationship with Melaleuca spp. and a mycorrhizal
fungus).

One location. All three subpopulations are located on similar
habitat with a 15 km range and subject to the same threatening
processes of changed hydrology, fireand climate change.

Meets criteria for Critically Endangered Blab(iii) and B2ab(iii)

c. | Smallpopulationsizeand o
decline

(population size, distribution and
evidence of decline)

The total number of mature plants when last surveyedin 2017 was
nine (<50). The number of mature plants appears to vary from year
to year, and flowering has been noted to likely be dependent on
rainfall. The ratio of flowering to non-flowering plants is unknown.
As this species is subterranean plant counts are only able to
undertakenif plantsarein flower. Despite this, there are only two
subpopulations that currently have plants present, withthe largest
number of plants ever being recorded at either of these
subpopulations being 26.

There is no current decline trend in the number of mature
individuals due to the varying plant counts.

Does not meet criteria.

D. Verysm_:;wllorrestricted e Thetotal numberof mature plants when last surveyedin 2017 was
population nine, and the maximum recorded is 49 (< 50).
opulation size
(pop ) e Meets Critically Endangered D.
E. | Quantitativeanalysis e Generationlength unknown.
(statistical probability of L )
. e Insufficientinformation to assess.
extinction)

Reasons for change of status

Genuine change [] New knowledge ]

Taxonomicchange X Previousmistake [ ] Other []
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Provide details: The subpopulations of this species were previously included in entity Rhizanthella gardneri,
currently listed as Critically Endangered. The southern subpopulations of Rhizanthella gardneriare now considered
to be a separate species, Rhizanthella johnstonii.

Summary of assessmentinformation (detailed information to be provided in the relevant sections of the form)

EOO 8 km? AOO 8 km? Generation | Unknown
length

No.locations 1 Severely fragmented Yes (] No[X Unknown []

No. subpopulations 3 No. mature individuals 9 (2017)

Percentage global population within WA 100 %

Percentage global population within Australia 100 %

Percentage population declineover 10 years or 3 generations N/A
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Summary of subpopulation information (detailed information to be provided in the relevant sections of the form)

Subpopulation
location

(include coordinates)

Land tenure

Survey information:
Date of survey and No.
mature individuals

Area of
subpopulation

Site / habitatCondition

Threats

(note if past, present or future)

Specific management actions

Oldfield River Unvested 1982 4 0.03 km? Pristine (2017) Drying climate and subsequent
Crown (3 ha) effects on habitat, habitat
2002 2 . .
Reserve (Brundrett, degradation from surrounding
(Parkland) | 2003 3 2011). land use, inappropriate fire
and LGA 2004 26 regime, altered hydrology and
Road road and firebreak
Reserve 2005 1 maintenance.
2006 2
2007 3
2008 1
2009 4
2010 1
2014 17
2017 4
Cheadanup Nature | Nature 1981 5 0 (Noplants) | Thoughtto nolonger | Dryingclimate and subsequent
Reserve, North-west | Reserve 1982 4 be suitable forthis effects on habitat, habitat
of Munglinup species afterseveral degradation from surrounding
2002 O hot fireswithinafew | landuse, inappropriate fire
2003 0 years altered the regime and altered hydrology.
habitat.
2004 O
2005 O
2006 O
2008 O
2009 O
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2014 O
Oldfield Location Private 1981 10 0.0625 km? Excellent (2017) Drying climate and subsequent
1002, North-westof | Property (6.25 ha) effects on habitat, habitat
) 2002 2 . .
Munglinup (Brundrett, degradationfromsurrounding
2003 2 2011) land use, inappropriate fire
2004 23 regime, altered hydrology and
road and firebreak
2005 O maintenance.
2006 7
2007 6
2008 25
2009 22
2010 4
2014 6
2017 5
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Nomination detail

Please refer to the Departments guidelines on nominating species for amendment of the Western
Australian threatened species lists at http://www.dpaw.wa.gov.au/images/documents/plants-
animals/threatened-species/Listings/Threatened Species Nomination Guidelines 2014.pdf

For technical information on terminology used in this form, and the intent of information requirements, as
they relate to an assessment of this nomination against the IUCN Red List criteria, refer to the 2001 /UCN

Red List Categories and Criteria. Version 3.1
http://cmsdocs.s3.amazonaws.com/keydocuments/Categories and Criteria en web%2Bcover%2Bbckcover.pdf

and Guidelines for Using the IUCN Red List Categories and Criteria Version 11 (February 2014)
http://cmsdocs.s3.amazonaws.com/RedListGuidelines.pdf

Section 1: Taxonomy

1.1 Current taxonomy

Species name and Author: Rhizanthella johnstonii, K.W.Dixon & Christenh., sp. nov.
Subspecies name(s) and Author: N/A

Is the species/subspecies conventionally accepted? Yes [] No X
Is there any controversy about the taxonomy? Yes X  No []

If not conventionally accepted and/orif | Rhizanthella gardnerihas been splitintotwo speciesinapublished
there is any controversy; provide details: | paper, which has been accepted by the WA Herbarium. The name
Rhizanthella johnstoniiwas added to the WA plant census in March

2018.
Has the species/subspecies been formally named? Yes XI  No []
Has the species/subspecies been recently described? Yes X No []

Ifthe species has not been formally named or
described; is itin the process of being described? Is
there an anticipated date forthe publication of the
description? Has a type specimen been deposited?
Andif so provide the registration numberand where
deposited.

If there are any closely related taxa provide This species differs from Rhizanthella gardneriin having fewer
detailsandinclude key distinguishing features: | flowersinasmallercapitulum thatare white orsuffused with a
pink blush, much palerthan R. gardneri. The bracts are also
lighter, white, occasionally tinged purple pink on the margins and
apex (Fig. 2). The speciesis associated with Melaleuca hamata
Fielding & Gardnerand M. uncinata R.Br. It has a disjunct
distribution from R. gardneri, which has a different Melaleuca
host preference (Dixon & Christenhusz, 2018).

1.2 Taxonomic history

Are there recentsynonyms forthe species? Yes X No []
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If Yes; provide details of synonyms: | Formerlyincluded in the concept of the species Rhizanthella gardnerifrom
which it has now been formally split.

Have there been recent changesinthe taxonomy ornomenclature? Yes XI  No []

If Yes; provide details of changes: | Yes, thisspecies was describedinapublicationinJanuary 2018. Previousto
this publication the species was considered to comprise the southern
subpopulations of Rhizanthella gardneri(Threatened).

1.3 Hybridisation

Is there any known hybridism with otherspeciesin the wild? Yes [] No XI  Unknown []

If Yes; Where does this occur and
how frequently?

Section 2: Species information

2.1 Morphology/ physical description

Please see attached paperin which Rhizanthella johnstoniihas been formally described: Dixon & Christenhusz
(2018) Floweringin darkness:anew species of subterranean orchid Rhizanthella (Orchidaceae; Orchidoideae;
Diurideae) from Western Australia. Phytotaxa 334 (1): 075-079.

Photograph of Rhizanthella johnstoniifrom Dixon & Christenhusz (2018) (Figure 2A):

- e
't . .‘ .‘:...’
. . ;‘ 2 ' -
% R

Sketch of Rhizanthella johnstoniifrom Dixon & Christenhusz (2018) (Figure 3), sketch adapted by M. Christenhusz
from an anonymous sketch in the herbarium of the Royal Botanic Gardens, Kew:
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.,

N/

Species description:

A description of Rhizanthella johnstonii from Dixon & Christenhusz (2018)is as follows:

Holomycotrophic, achlorophyllous, fully subterranean plants. Rhizomes more orless
horizontal, upturnedto the peduncle, 3.0-4.0x 0.5 — 1.3 cm, 6-12 cm below the soil
surface, swollen atthe peduncle base, sparsely hairy, the hairs fine. Bracts few, appressed,
broadly triangular, 0.2-0.6 mm, obtuse, butthe tip thickened-canaliculate. Lateral rhizome
branches smaller, arisingfrom athickened part at the base of the peduncle. Peduncles
erect, to 60 mm long, c. 0.3-0.6 mm thick, narrowest below the capitulum, glabrous. Bracts
intwo spirals, widely spaced, the lowermost appressed, broadly triangular, 0.3-0.4x c. 10.0
mm, becoming narrowly triangular towards the apex, and there slightly divergentfrom the
peduncle, 10-25 x 3-10 mm, concave, amplexicaul, obtuse with athick central vein,
margins thinner. Inflorescences aterminal capitulum, the receptacle 10-25 mm in
diameter. Involucral bracts six to eight, rarely ten, imbricate, forminga cup surrounding the
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flowers, narrowly obovate, 25—35 mm x c. 10 mm, concave at base, apex obtuse but with
an apiculum, cream to pale pinkish-cream, with 3—7 simple orsingly forked veins. Flowers
up to c. 60 per capitulumin 8-12 spiral rows, each row with 6-8 flowers, the innermost not
fully developing, all inwardly facing, the outermost flowers opening first. Perianth white but
pink suffused, 4—6mm long, tubularforthe lower half, sepals and petals free nearthe apex
but closelyimbricate. Lateral sepals broadly triangular, curved forwards, obtuseto acute.
Dorsal sepal broadly triangular, cucullate, the margins overlapped by those of the lateral
sepals, which are slightly longer. Petals more orless triangular, obtuse, free inthe upper
part, about 1 mm shorter than the sepals, apices slightly crenulate with the margins flaring.
Labellum motileonslender claw of 1-3 mm, erectat the base, strongly curved forward and
protruding. More or less obliquely semi-circular with arecurved tip when seenfromthe
side, 1.5-2.0 x 0.7-1.5 mm, deeply channelled, smooth, entire. Column more orless terete,
2.0-2.5 mm. Antherterminal, 0.8-0.9 mm, shortly apiculate, persistent. Stigmalmm,
cuneate with curved, lateral margins and asmall projection atthe base. On each side of the
column at the upperedge of the stigmathere is a small, narrow, obtuse lobe. Ovary
elongate, smooth, 5-6x 4 mm, smallerininnerflowers, enlarging to elongate-ovoid if
pollinated (Figs. 2A, 3).

2.2 Biology (provide details)

Rhizanthella species are succulent and have a horizontal rhizome 6—12 cm below the surface. The orchid relies on
an endophyticmycorrhizathatinturnis an ectomycorrhiza of the roots of local Melaleuca (Myrtaceae) species. A
capitulum produced belowthe soil surface is composed of elongate bracts that curve overand enclose c. 60—180
inwardly facing flowers. Flowers are hooded, connate, with an opening facinginwards and a motile labellum.
Pollinationis by two known agents: fungus gnats and termites. Fruits are indehiscent, fleshy pods on which
hundreds of hard, brown spheroid seeds are produced. These are thought to be dispersed by fossorial marsupials
that may be attracted to the formalin-like scent emanating fromthe orchid tissues (Dixon & Christenhusz, 2018).

Rhizanthella johnstoniiis known to flowerbetween late Juneto July.

2.3 Ecology (provide details)

Plants are holomycotrophic and acquire nutrients from a shared mycorrhizal fungus (Ceratobasidium sp.)
association with the fineroot systems of Melaleuca hamata and M. uncinata and grow in coarse sandy clay or sandy
loam with a thin layer of surface leaf litter. The specialised holomycotrophicassociation with a fungus that links the
orchid to the root system of a specificautotrophichostis key to explaining why Rhizanthella johnstoniiis restricted
to only a fewsites. In this tripartite relationship, the autotrophichost provides nutrients and carbon (Bougoure et
al., 2010), and thus conservation of the orchid is reliant on ensuring the health of the host species (Dixon &
Christenhusz, 2018).

Section 3: Habitat

3.1 Habitat (provide details in response to the question below)

Rhizanthella johnstoniiis known to grow in thickets of Melaleuca
hamata, M. uncinata and an unnamed Melaleuca species of the

M. uncinata complex. It grows in coarse sandy clay or sandy loam with
athinlayerof surface leaf litter.

Described the habitat suitableforthe
species (biological and non-
biological). Include descriptions of
specificpurpose habitat (e.g.
foraging, breeding, roosting, seasonal
migration, different life stages).
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Ifthe species occursina variety of
habitats, isthere a preferred habitat?

Doesthe species use refugia? N/A
(include whatis it and whenis it
used)
. . . oo
Is the habitat restricted in extent or number of locations? Yes X No [] Unknown

[l

If Yes, provide details: The habitat type that this speciesoccursinis highly restricted toanarrow band of
vegetation along drainage systems on sandy loams between the 350 mm and 400
mm isohyets. Itis likely the species may have occurred in higherrainfall zones, but
the vegetation has been extensively cleared oris unsuitable habitat (clays, sands or
rocky soils) (Dixon & Christenhusz, 2018).

Is this speciesreliant on a threatened or priority species or ecological Unknown
p. P ysp & Yes |:| No |Z
community? ]

If Yes, provide details:

Are there any otherspecies (sympatricspecies) that may affect the Unknown
. . . Yes X No []
conservation status of the nominated species? ]

If Yes, provide details: Rhizanthella johnstoniiplants are holomycotrophicand acquire nutrientsfroma
shared mycorrhizal fungus (Ceratobasidium sp.) association with the fineroot
systems of Melaleuca hamata and M. uncinata.

What is the area, extent, abundance | All remnantvegetationalongthe Oldfield Riveranditstributaries near
of habitat? Munglinup containing Broom bush (Melaleuca). Surveys in 2008 of a
15 km stretch of the Oldfield Riveridentified vegetation containing six
areas of potential habitatin excellent condition. Otherareas along the
Oldfield River had been recently burntin 2008 and so could not be

assessed.
What is the quality of habitat? Assessableareas are generally in excellent condition. Areas that have
beenburntare unable to be assessed.
Is there a decline in habitat area, extent or quality? Unknown
! q Y Yes X No [] (]
If thereis a decline, isthe decline continuing? Unknown
g Yes |Z No |:| |:|
Provide details: Habitatdecline has been observed due to:

e Habitat degradation from surroundingland use, including vegetation clearingin
the area surrounding the subpopulations of Rhizanthella johnstonii(Department
of Environmentand Conservation [DEC], 2010).

e Altered climatic conditions and subsequent effects on habitat. Altered and
sporadicclimaticconditionsresultingin alack of rainfall at crucial stages of
Melaleuca species growth has affected key habitat characteristics. Decreased
rainfall leads to a decline in growth and recruitment of the Melaleuca species
that Rhizanthella johnstoniiis associated with, hence adecline in habitat quality.
A key habitat characteristicforthis speciesisthe presence of Melaleuca species.
This species acquires nutrients from a shared mycorrhizal fungus
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(Ceratobasidium sp.) association with the fine root systems of Melaleuca hamata
and M. uncinata.

e Inappropriate fire regime. Several hotfires withinafew years have altered the
habitat at one of the subpopulations. The Melaleuca thickets have not recovered
postfire, and as such neither has protective soil leafy layer thatis conducive to
the soil mycorrhiza.

What is the critical habitat or habitat
important forthe survival of the
species?

All known habitat for wild subpopulations of Rhizanthella johnstoniiis
critical to the survival of the species, and all wild subpopulations are
important populations. Habitat critical to the survival of R. johnstonii
includes the area of occupancy of important subpopulations; areas of
similarhabitat surrounding and linking subpopulations (these
providing potential habitat for subpopulation expansion and for
pollinators and seed dispersers); additional occurrences of similar
habitat that may contain undiscovered subpopulations of the species
or be suitable forfuture translocations; and the local catchment for
the surface and/orgroundwaterthat maintains the habitat of the
species.

Section 4: Survey

4.1 Survey methods (Provide details)

What survey methods are applicable
to the species?

This speciesisrequiredtobe surveyed duringits flowering period
whichislate June to mid-July. Given this species’ subterranean habitat,
close attentiontothe groundisrequiredto locate flowering partsin
small openingsinthe soil surface, which can also be obscured from
view by being covered with athin layerof surface leaf litter.

Are there preferred or
recommended survey methods that
yield betterresults forthe species?

Intensive targeted surveysin suitable habitat orknown locations. Care
alsoneedstobe taken not to disturb the ground within habitat and
damage the plants.

Are there special requirements,
techniques, expertise or other
considerations thatare necessary
when surveyingforthisspecies?

Yes, any flowers excavated during surveyfor counting should be
re-covered with soil by pressing the bractsinto positiontore-formthe
soil free chamberoverthe flowers (M. Brundrett, 2011).

Are there reasons why the species
may not be detected during
surveys?

Yes, lower rates of flowering may occurin dry conditions, and extreme
difficulty of locating subterranean flowers of this orchid may resultin
thisspecies notbeingdetected during surveys.

Can the species be identifiedinthe field?

Yes X No []

Provide details:

(capitulum).

Whilstintensive searchingis required to locate the flowers of this subterranean
species, they are distinctive when located with bracts forming atulip-like head

Can the species be easily confused within similarspeciesin the field?

Yes |:| No |X Unknown |:|

Provide details:

Thisis the only underground orchid species known in this area. There are only two
Rhizanthella species presentin Western Australia, with the otherspecies, Rhizanthella
gardneri, having a disjunct distribution approximately 300 km north-west.
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List any published survey guidelines, guidance statements, protocols, standard operating procedures or other
documentsthatarerelevant to conducting surveys for this species.

4.2 Survey effort
Has the species been wellsurveyed? Yes X No []
Have targeted surveys been conducted forthe species? Yes X No []

Provide details of the | For the recovery action “Conduct furthersurveys” in the Interim Recovery Plan for
successfuland Rhizanthella gardneri(2010-2015) it states that “Furthersurveys by BGPA, DEC staff
unsuccessfulsurveys | and community volunteers have been conducted during the flowering period of the
undertaken forthe species butnonew populations have been found” (DEC, 2010).

Specles: In July 2008 a team of volunteers from WA Native Orchid Society Conservation Group

(WANOSCG), Mark Brundrett (DBCA Swan Region Ecologist), Emma Massenbauer
(Esperance Conservation Officer) and Andrew Brown (WA Herbarium Research
Associate and previous DBCA Threatened Flora Coordinator) undertook surveys for
Rhizanthella gardneriinthe area of the Esperance District subpopulations, now
consideredto be Rhizanthella johnstonii. Aerial photography was used to select areas
of similarvegetation to the known subpopulations. No new subpopulations were
located howeversix areas of broom bush shrubland (potential habitat) werelocated
(Brundrett, 2011). Known subpopulations werealso surveyed at this time, and found to
bein flower despite dry conditions in 2008.

In 2009 northern boundaries of unallocated Crown land along the Oldfield River were
surveyed and only asmall area of suitable habitat was located (Brundrett, 2011).

Preliminary surveysin 1982 near the Cheadanup Nature Reserve subpopulation
indicated that potential sites for this species exist within approximately 2kmin from
the southern boundary road of the reserve. The condition of the Melaleuca uncinata
understorey then deteriorates as a response to a drop in rainfall and becomes sparse
and less dense than areas furthersouth inthe reserve (Department of Biodiversity,
Conservation and Attractions [DBCA], 2018).

Despite extensive surveys for this species east and west along the 350-400 mm isohyet
bandand in drierclimes north of the current distribution range, this species has not
beenlocated due to a lack of suitable Melaleuca thickets, unfavourable soil or
unfavourable hydrology (e.g. swamps) (Dixon & Christenhusz, 2018).

4.3 Research (Provide details)

Has the species been wellresearched? Yes [] No [] Partially X Unknown []

What research has beenoris Research hasbeen conducted on Rhizanthella gardneri, of which the
being conducted? southern populations are now considered to be Rhizanthella johnstonii.
Research has been conducted on:

» Carbonand nitrogen supply:

Bougoure, J.J., Brundrett, M.C. & Grierson, P.F. (2010) Carbon and
nitrogen supply to the underground orchid, Rhizanthella gardneri. New
Phytologist 186:947-956.

» Habitat Characteristics (climate, soil and vegetation):
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Bougoure, J., Brundrett, M. & Brown, A., Grierson, P.F. (2008) Habitat
characteristics of the rare underground orchid Rhizanthella gardneri.
New Phytologist 56:501-511.

> Geneticresearch:

Geneticvariationin Rhizanthella gardneriwas examined by BGPA using
a non-destructive sampling technique for DNA extraction fromfloral
bract material collectedin 2001. Preliminary dataindicated that the
Northern and Southern populations (i.e. Rhizanthella johnstonii)
showed evidence of geneticas well as geographicisolation which may
be sufficiently distinct to confer separate taxonomicstatus. However
these dataalsosuggested thatfurthergeneticinvestigations may help
to determine the nature and degree of geneticseparation between
populations (DEC, 2010).

DelannoyE, Fuji S, des Francs CC, Brundrett M, Smalll. (2011) Rampant
gene lossinthe underground orchid Rhizanthella gardnerihighlights
evolutionary constraints on plastid genomes. Molecular Biology and
Evolution 28(7):2077-2086.

»  Mycorrhizal fungi relationship:

Bougoure J, Ludwig M, Brundrett M, Grierson PG. (2009). Identity and
specificity of the fungi forming mycorrhizas with the rare myco-
heterotrophicorchid Rhizanthella gardneri. Mycological Research
113:1097-1106.

Bougoure JJ. (2008). The role of mycorrhizal fungiin nutrient supply
and habitat specificity of the rare mycoheterotrophicunderground
orchid, Rhizanthella gardneri. PhD Thesis (unpublished). University of
Western Australia.

> Germination/Propagation:

Preliminaryinsitu seed baitingtrials were conducted by the BGPA in
2002. These were not successful and failure of seedlings to develop
beyond the germination stage was attributed to a lack of soil moisture.
A similar study was attempted in 2003 but failed to produce
germination. The trials were againset upin 2005 at all known habitats
and includingirrigated and non-irrigated sites. Germination occurred
but plants did not survive the first summer (DEC, 2010).

What are the knowledge gaps | Population genetics, pollination, and seed dispersal.
for the species?

Research recommendations: Rhizomes of the underground orchid are capable of vegetative division, so it
islikely that plants located with afew metres are the same individual or
closelyrelated. Consequently, a population genetics study is required to
determine the size of individuals of this species and the number present at
each location (Brundrett, 2011).

Additional researchis required to understand pollination, seed dispersaland
population genetics of the underground orchid (Brundrett, 2011).

4.4 Monitoring (Provide details)

Is the species being monitored, | Yes, targeted monitoringis undertaken as part of the Esperance District’s
eitherdirectly (targeted) or Threatened Flora Monitoring program. Last monitoredin 2017, and prior to
indirectly (general this 2014, and almostannually between 2002-2010.

monitoring)?
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What methods are used for
monitoring?

Intensive searching of all suitable habitat within known populations for
flowers of this species can be undertakenif afull survey forthe populationis
required. As ground disturbance from survey effortis thought to be
detrimental tothis speciesitis considered appropriate toonly conducta
partial survey of plantsin some years, assessing the presence/absence of
flowering plants within the populations and note any threatening processes.

Monitoring recommendations:

Monitor known populations annually (DEC, 2010).

Section 5: Geographic range

5.1 Distribution

What is the currentdistribution of
the species within Western
Australia?

One locationinthe Munglinup area, consisting of three subpopulations,
one of whichislikely to be extinct.

What percentage of the species 100 %
distributionis within WA?
What is the currentdistribution of N/A

the species within the other
Australian States and Territories?

Doesthe species occuroutside of Australia?

Yes [] No [X

If Yes, what percentage of the species distribution is within
Australia, orwhat is the significance of the occurrencein

Australia?

What isthe currentinternational
trend for the species? (if known)

5.2 Migration (fauna only)

Is the species migratory?

Yes |:| No |:|

Unknown |:|

Is the migration within WA or within Australia or

international?

(include details of migration routes if known)

5.3 Extent of Occurrence (EOO) within Australia

What isthe current EOO?

8 km?

How has this been calculated?

Using the minimum convex polygon method the EOOis 7.5 km?. The
EOO howevercannotbe lessthanthe AOO, and sothe AOO value of 8
km?isused.

What is the historical EOO?

26.7 km?

What isthe current EOO trend?

Decreasing X Increasing [] Stable [] Unknown []
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Provide details on the One subpopulation has been lost (nature reserve subpopulation —not seensince
current trend — quantify if 1982).

possible

Ifthere has beena change in EOO The change occurred afterseveral hotfires atthe location of one

when did this change occur? subpopulation (Brundrett, 2011). The Department’s corporate GISfire

history records show that two wildfires have occurredin the area of this
subpopulation, onein April 1991 and anotherin December2004. It is
inferred thatthe decrease inthe area of subpopulations occurred
followingthese fires, approximately 27 years ago. No plantswere
recorded during monitoring of this subpopulation in 2002. This
population has notbeenre-located despite several surveys. The habitat
at this site was again assessedin 2017 howeverthe vegetation
composition has changed post-fire and does not contain suitable
habitat for R. johnstoniiat present.

Was the change observed, Observed
estimated, inferred or projected?

If the EOO is decreasing/declining, isitcontinuing? Yes (] No[X unknown[] nN/A[]]

Is the continuing decline observed,
estimated, inferred or projected?

Is there extreme fluctuationin EOO? Yes |:| No |z Unknown |:|

If Yes, provide details:

5.4 Area of Subpopulations within Australia (if not known, go to section 5.5)

What is the current area of the Estimated to be a total of 0.0925 km?(9.25 ha) (Brundrett, 2011).
known subpopulations oroccupied

habitat?

How has this been calculated? Thisfigure has been sourced from Brundrett (2011), a reporttitled

“Wheatbelt Orchid Rescue Project Final Report 6. Population Survey
Data for Southern Populations of the Western Underground Orchid
(Rhizanthellagardneri)” in which the area of the subpopulationsis
called “Core Habitat” and defined “the most essential area (s) for
survival of the species asit contains the highest concentrations of
and/orthe majority of currently known individuals. Thisis the area
where the speciesis mostvulnerable to threats such as disturbance
causing changesto associated vegetation. Thisareaisthe highest
priority for protective or remedial actionsin the case of fire, weed
outbreaks, animal grazing etc. Multiple separate areas, if defined,
should be ranked in orderof importance”.

What isthe historical area of Unknown
subpopulations?

What isthe current area of

e Decreasing X Increasing ] Stable [] Unknown []

Provide details on the currenttrend — | One subpopulation has notrecorded any plants since 1982 (36 years),
quantify if possible so the area of this subpopulation has declined to zero.
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Ifthere has beena changeinthe The change occurred afterseveral hotfires atthe location of one
area of subpopulations when did this | subpopulation (Brundrett, 2011). The Department’s corporate GISfire
change occur? history records show that two wildfires have occurredin the area of this

subpopulation, onein April 1991 and anotherin December 2004. It is
inferred thatthe decrease inthe area of subpopulations occurred
followingthese fires, approximately 27 years ago. No plantswere
recorded during monitoring of this subpopulation in 2002. This
population has notbeenre-located despite several surveys. The habitat
at this site was again assessedin 2017 however the vegetation
composition has changed post-fire and does not contain suitable
habitat for R. johnstoniiat present.

Was the change observed, Observed
estimated, inferred or projected?
Give details.
I£th ¢ lations i . lining isi
t garfeao subpopulations is decreasing / declining, isit Yes[J NolX  Unknown[] N/A[]
continuing?

Is the continuing decline observed,
estimated, inferred or projected?
Give details.

Is there extreme fluctuationin the area of subpopulations? Yes [] No X Unknown []

If Yes, provide details:

5.5 Area of Occupancy (AOO) within Australia

What isthe current AOO (estimated | 8 km?
using the 2x2km grid method
specifiedinthe IUCN guidelines)?

What is the historical AOO? 12 km?

What is the current AOO trend? Decreasing ] Increasing ] Stable X Unknown []

Provide details on the currenttrend — | One subpopulation has been lost (nature reserve subpopulation),
quantify if possible possibly approximately 27 years ago. The other subpopulationsappear
stable at present.

If there has beena changein AOO The change occurred afterseveral hotfires atthe location of one

when did this change occur? subpopulation (Brundrett, 2011). The Department’s corporate GISfire
history records show that two wildfires have occurredin the area of this
subpopulation, onein April 1991 and anotherin December 2004. It is
inferred that the decrease inthe area of subpopulations occurred
followingthese fires, approximately 27 years ago. No plantswere
recorded during monitoring of this subpopulation in 2002. This
population has notbeenre-located despite several surveys. The habitat
at thissite was again assessedin 2017 however the vegetation
composition has changed post-fire and does not contain suitable
habitat for R. johnstoniiat present.

Was the change observed, Observed
estimated, inferred or projected?
Give details.
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If the AOOisdecreasing/declining, is it continuing? Yes [ ] No[X unknown[] N/A[]

Is the continuing decline observed,
estimated, inferred or projected?
Give details.

Is there extreme fluctuationin AOO?

Yes [] No [] Unknown X

If Yes, provide details:

5.6 Number of Locations

‘Locations’ are defined as a geographicallyorecologically distinct areain which a single threatening event can
rapidly affectall individuals of the taxon present. The size of the location depends on the area covered by the
threatening eventand mayinclude part of one or many subpopulations. Where ataxonis affected by more
than one threatening event, location should be defined by considering the most serious plausible threat. (IUCN

2001).

At how many locations does the
speciesoccur?

One. The two subpopulations are 15 km apart with the main
threatening processes of hydrological change, fireand climate change
operating atthe landscape scale and potentially able to affectall
subpopulationsinthe one event.

Has there been a change inthe number of

locations?

Decrease [ ] Increase [ ] Nochange XI Unknown[]

If there has beena change, whendid
this change occur?

Was the change observed,
estimated, inferred or projected?
Give details.

If the numberof locationsis decreasing/ declining, isit ves[ ] No[1 Unknown[] N/A|Z

continuing?

Is the continuing decline observed,
estimated, inferred or projected?
Give details.

Is there extreme fluctuation in the number of locations? Yes [] No X Unknown [_]

If Yes, provide details:

Does this species occuron any off-shore islands? Yes [] No X

If Yes, provide details:

5.7 Fragmentation

Is the distribution fragmented?

Yes [] No X Unknown []

The phrase ‘severely fragmented’ refers to the situationin which increased extinction risks to the taxon
results from the fact that most of itsindividuals are found in small and relatively isolated subpopulations (in
certain circumstances this may be inferred from habitatinformation). These small subpopulations may go
extinct, with areduced probability of recolonization.
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Is the distribution severely fragmented? Yes[ ] No X Unknown []
If Yes, provide details:

5.8 Land tenure

Is the species known to occur on lands managed primarily for nature conservation?i.e.

national parks, conservation parks, nature reserves and other lands with secure tenure Yes X No []

being managed for conservation

If Yes; provide details:

Yes, one subpopulationislocated within a Nature Reserve. This population however
was subjecttoseveral hotfires withinafew years which severelyimpacted onthe
habitat, and the habitatis no longer considered suitable forthis species.

Is the species known to occur on lands that are underthreat?i.e. miningtenement, zoned

for development

Yes (] No [X

If Yes; provide details:

Provide details of otherland tenures
where the species occurs as this
relates tothe species conservation

status

One subpopulationisin the Oldfield Riverreserve (unvested Crown
reserve) which has alevel of security as it protects the Oldfield River.

Section 6: Population

‘Population’ isusedina specificsenseinthe Red List Criteriathatis different to its common biological usage.
Populationis here defined as the total number of mature individuals of the taxon. In the case of taxa obligately
dependenton othertaxafor all or part of theirlife cycles, biologically appropriate values for the host taxon

should be used. (IUCN 2001)

‘Subpopulations’ are defined as geographically or otherwise distinct groupsin the population between which
thereislittle demographicorgeneticexchange (typically one successful migrantindividual or gamete peryear

orless).

6.1 Subpopulations

Subpopulationlocation

(include coordinates)

Land tenure

Area of
subpopulation

Site / habitatCondition

Oldfield River

Unvested
Crown
Reserve
(Parkland)
and LGA
Road Reserve

Survey information:
Date of survey and No.
mature individuals
1982 4

2002 2

2003 3

2004 26

2005 1

2006 2

2007 3

2008 1

2009 4

0.03 km?
(3 ha)
(Brundrett,
2011).

Pristine (2017).
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2010 1
2014 17
2017 4

Cheadanup Nature Nature 1981 5 0 (Noplants) | Thoughtto no longerbe

Reserve, North-West | Reserve 1982 4 suitable forthis species after

of Munglinup several hotfires withinafew

2002 0 years altered the habitat.

2003 O

2004 O

2005 O

2006 O

2008 O

2009 O

2014 O

2017 O
Oldfield Location 1002, | Private 1981 10 0.0625 km? Excellent (2017).
A LG PSR [

2003 2 2011)

2004 23

2005 O

2006 7

2007 6

2008 25

2009 22

2010 4

2014 6

2017 5

6.2 Population size (Australian context) (include how numbers were determined/calculated)

What is the total population size? 9 (2017), but varies with seasonal conditions and
surveyintensity toa maximum of 49 (2004) and an
average annual count for the currently extant
subpopulations of 15 plants.

What is the number of subpopulations? 3

What percentage of the population is within WA? 100 %

What percentage of the populationis within 100 %

Australia?

6.3 Population dynamics (Australian context) (include how numbers were determined/calculated)

What is the number of mature individuals? 9 (2017); varies with annual average of 15.
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What isthe numberofimmature individuals?

Unknown

What isthe numberof senescing/past reproductive
individuals?

Unknown

What isthe maximum number of mature individuals
persubpopulation?

5(2017); highest countrecorded was 26 in subpop 1in
2004.

What is the percentage of mature individualsin the 55.5%
largest subpopulation?

What percentage of mature individualsis within WA? | 100 %
What percentage of global mature individualsis within | 100 %
Australia?

What is the age of sexual maturity? Unknown
What is the life expectancy? Unknown
What is the generation length? Unknown

What is the reproductive capacity? (i.e. littersize or
number of seeds)

Approximately 60 flowers perplant (Dixon &
Christenhusz, 2018). Pollinated flowers produce a
berry-fleshy fruit, which are indehiscent at maturity
and contain 20 to 150 seeds (Brundrett, 2011).

What is the reproductive success? Unknown

6.4 Population trend

Whatlst.he f:u.rrent populationtrend Decreasing Increasing [] stable [] Unknown [X]
(mature individuals)? []

What is the percentage of the
population change and over whattime
period?

alteration.

Unable to assess. Overall the populations appearto varyin size from
yearto year, howeverthis may be attributed to survey effortand
flowering ratesinresponseto rainfall. One subpopulation has
decreased from 4 to 0 plants due to fire regime and habitat

How has this been calculated?

If the trendis decreasing; are the causes of the reduction understood? Yes [] No [] Unknown []
Have the causes of the reduction ceased? Yes [] No [] Unknown []
Are the causes of the reduction reversible? Yes [] No [] Unknown []
Is the reduction continuing (continuing decline)? Yes [] No [ ] Unknown []
Has the change been observed,

estimated, inferred orisit suspected

(direct observation, index of abundance

appropriate tothe species)? Give details

When was the reduction oris it anticipated to occur? Past [] Present [] Future [ ]
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What is the period of time forthe
reduction (inyears and generations)?

Are there extreme fluctuations in population size? Yes [] No XI  Unknown []

If Yes, provide details:

6.5 Translocations and captive/enclosed subpopulations

Have there beentranslocations (introduction orre-introduction)? Yes [] No XI Unknown []
Are there proposed translocations (introduction or re-introduction)? Yes [] No X Unknown []
Are there self-sustaining translocated subpopulations? Yes [] No X  Unknown []
Are there translocated subpopulations that are not self-sustaining? Yes [] No X  Unknown []

If Yes is the response to any of the
fourquestions above, provide

summary details:

Are there captive/enclosed/cultivated subpopulations? Yes [] No X  Unknown []
Are there proposed captive/enclosed/cultivated subpopulations? Yes [] No XI Unknown []
Are there self-sustaining captive/enclosed subpopulations? Yes [] No XI  Unknown []
Are there captive/enclosed subpopulations thatare not self-sustaining? | Yes [] No XI  Unknown []

If Yes is the response to any of the
fourquestions above, provide
summary details:

Otherinformation on translocations | Seeds of this species were used as baits to study in situ germination

and captive/enclosed (placedin mesh pouchesinsoil) atthe Oldfield River population, but
subpopulations forthe species germination rates were very low, despite supplemental watering using
(including failures): an irrigation system (Brundrett, 2011).

6.6 Important subpopulations

All subpopulations are considered to be important. The speciesis only known from one location with three
subpopulations, and only two subpopulations currentlyhave mature plants present. Itis likely that the third
subpopulation willneverrecoverand could be considered extinct.
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Threatened species nomination form

7.1 Threats (detail how the species is being impacted, i.e. how severe, the extent, evidence of the impact)

Threat

(describe how the threatimpacts on
the species. Include abiotic and biotic
causes, human related e.g.
exploitation, and biological
characteristics of the species e.g. low
genetic diversity)

Extent

(give details of
impacton whole
species or specific
subpopulations)

Impact

(whatis the level of
threatto the
conservation of the
species)

Evidence

Time period

(past, present, future)

Drying climate and subsequent effects
on habitat. Decreased rainfallleads to
adecline ingrowth and recruitment of
the Melaleuca species that
Rhizanthella johnstoniiis associated
with, hence adecline in habitat quality.
A key habitat characteristicforthis
speciesisthe presence of Melaleuca
species. Rhizanthella johnstonii
acquires nutrients fromashared
mycorrhizal fungus (Ceratobasidium
sp.) association with the fine root
systems of Melaleuca hamata and M.
uncinata. Adeclinein the associated
Melaleuca species will alsoleadtoa
declineinthe protectivesoil leaflayer
conducive to the soil mycorrhiza.

All subpopulations
are threatened.

Possibly extreme
impact. If the
Melaleuca species
decline, sotoo will the
numbers of this
speciespresent.

In the central wheatbelt subpopulations of the
related species Rhizanthella gardneri, altered and
sporadicclimatic conditions resultingin alack of
rainfall at crucial stages of Melaleuca scalena growth
has affected key habitat characteristics, which have
resultedin declining Rhizanthella gardnerinumbers.
Little recruitment of M. scalena is also evidentin this
area and the once large thickets are becoming
smallerand more open (DEC, 2010).

Thisthreat isevidentinthe subpopulations of
Rhizanthella johnstonii, butisless dramatic (DEC,
2010).

Past and potential in
the future.

Habitat degradation from surrounding
land use. All known subpopulations
occur on the edge, or within small
patches of natural remnantvegetation
and are subjectto stresses from
surroundingland use.

All subpopulations
are threatened.

Moderate Impact,
most of the impact
has already occurred
and future impacts are
likely to be gradual.

The three subpopulations occurin a highly cleared
landscape. Nearby agricultural land use may resultin
altered hydrology, increase in weeds, chemical spray
drift, etc.

Past, presentand
future.
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Road and firebreak maintenance

The Oldfield River
subpopulation and
private property
subpopulation.

Potentially extreme as
habitatis altered
and/ordegraded.

Part of the Oldfield River populationislocated ona
road reserve, and as such road maintenance activities
have the potential toimpact this speciesdirectly and
indirectly (altered hydrology).

A surveyin 2002 of the Oldfield River subpopulation
noted that a 20 metre wide strip of vegetation
adjacentto theroad had beenchainedforfire
control, presumed inthe previous 3-4years
(1998/1999). Thenin 2003 part of the Oldfield River
population was destroyed by the creation of an
emergency fire breakinresponseto a wildfirein
2003.

Past and potential in
the future.

Inappropriate fire regime. Thereisa
lack of knowledge of appropriatefire
regimes, although past experiences
suggest thatextreme/high fire
intensities may resultinamajor
change in vegetation structure and be
catastrophicfor this species’ survival
(DEC, 2010).

All subpopulations
are threatened.

Possibly extreme
impact. Fire has the
potential to alterthe
habitatso thatitis no
longersuitable for this
species.

Afterseveral hot fires within afew years at the
Cheadanup Nature Reserve subpopulation, the
habitat was altered andis no longer thoughtto be
suitable for this species. This subpopulation has not
beenseensince these fires. Postfire the Melaleuca
species need toregenerateand produce a protective
soil leafy layerthatis conducive to the soil mycorrhiza
(DBCA, 2018).

Past and potential in
the future.

Altered hydrology. This canimpact this
speciesindirectly through quality of
habitat. Altered hydrology may reduce
the available waterforthe associated
Melaleuca species and also erode the
soil leaf layer.

All subpopulations
are threatened.

Possibly extreme
impact.

As perabove for Drying climate, a reductionin the
associated Melaleuca species has seenareductionin
plantnumbers of the associated species Rhizanthella
gardneri.

All subpopulation are located adjacent to drainage
lines, and so changes to these drainage lines will
impact on the hydrology of the areas of the
subpopulations. Changes may occuras a result of
adjacentland use to these drainage lines.

Future
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Section 8: Management

8.1 Current management

Is the species managed? Yes, directly ] Yes, indirectly ] No X

If Yes; provide details
of current or past
management actions:

Doesthe species benefit from the management of anotherspecies or
P g P Yes |:| No &

. , Unknown []
ecological community?

If Yes; provide details:

8.2 Recovery planning

Is there an approved Recovery Plan (RP) orInterim Recovery Plan (IRP) forthe species? Yes X No []

Department of Environment and Conservation (2010) Underground Orchid ( Rhizanthella gardneri) Interim
Recovery Plan 2010-2015. Interim Recovery Plan No. 302. Department of Environment and Conservation, Western
Australia.

Threatened Species Scientific Committee (2016) Conservation Advice Rhizanthella gardneriWestern underground
orchid. Canberra: Department of the Environment and Energy. Available from:
http://www.environment.gov.au/biodiversity/threatened/species/pubs/20109-conservation-advice-
16122016.pdf. In effectunderthe EPBC Act from 16-Dec-2016.

Department of Conservation and Land Management (2001) Declared Rare and Poorly Known Florain the
Esperance District. Western Australian Wildlife Management Program No. 21. Department of Conservation and
Land Management, Western Australia.

8.3 Management recommendations

Managementactions undertaken include:
e Monitoringand surveys have been carried out to determine plant numbers and impact of threats;

e Protectingthe sitesfromfire unless requiredforecologicalreasons, and implemented earlyintervention in
any wildfires which may threaten the site;

e Surveyingforadditionalsubpopulations;

e Examination of geneticvariation by Botanical Gardens and Parks Authority (BGPA) using a non-destructive
sampling technique for DNA extraction from floral bract material collected in 2001;

e Collection of seed from Subpopulation 3in 2003 for storage at BGPA;

e Fencing of Subpopulation 6in 2004;

e Anirrigation system and a system of logging moisture probes to monitor moisture availability.
Furthermanagementactionsrecommendedinclude:

e Develop monitoring protocols to reduce impacts during surveys/monitoring. Surveys/monitoring must be
conducted by experts using proven techniques tailored to this species’ life cycle and undertaken in
vegetation types deemed suitable for the species;

e Monitoring the subpopulations for population stability, changes in plant or site health, and evidence of
rabbit or weed impacts;

e Survey potential habitat areas for new subpopulations.
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e Install rabbit-proof fencing/caging around subpopulations orindividuals when required;

e Ongoingliaison with Shire of Ravensthorpe and private property ownersto ensure that subpopulations of
the species are notaccidentally damaged or destroyed, and the habitatis maintained in a suitable condition
for the conservation of the species;

e Developandimplementa fire managementstrategy, including associated weed control measures and the
need for and method of the construction and maintenance of firebreak;

e Developatranslocation proposal and selectadisease freetranslocationssite;
e Map habitat critical tothe survival of the species to facilitateits protection and appropriate management;

e Protectknown and potential habitats along the Oldfield River (Subpopulation 3) within an A Class Nature
Reserve thatincludes all vegetation between West Point Road and the South Coast Highway. This
vegetationis currently unvested Crown reserves (Brundrett 2011);

e Ensure security of tenure of Subpopulation 5through a conservation covenant;
e Rehabilitate habitat with local endemics plant species whererequired;

e Make further collections of seed and associated mycorrhizal fungi and development long-term storage
protocols;

¢ Undertake weed control where required.
Research

e Research biology and ecology of the species, with a focus on orchid-fungus relationship, pollination
effectiveness, seed viability, conditions required for natural germination, response to threats and
disturbances and reproductive biology;

e Determine the reasons for habitat degradation;

e Characterise the effects of seasonal climatic variation to habitat.

Section 9: Nominator details

Nominator name(s):

Contact details:

Date submitted: February 2018

Ifthe nomination has been refereed or reviewed by experts, please provide their names and contact details:
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