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Executive smmary

The 2022-2023 Bluett@ BlockPiney Ridgdvaseline orchid survey aimed to record the diversity
and density of native bush orchids growing within thennant bush area known as Blu@tBlock
and/or Piney Ridgelt aimedto establishan orchid baseling to assist a better understanding of
the true orchid ecology of this speciarea at the current urban edge of the Molonglo
Development Project Followingthe reintroduction of EasternBettong into the originalfenced
sanctuaryin 2012 researchrevealedthe EasternbS (i i 2 dfe8ifictuded orchid tubers The
impacton orchid populationss not known, though anecdotal evidence suggested orchid numbers
may havedeclined Thisbaseline studyseeks toassist in thequantifying any impacs the
additionalrelease may have.

The 138-hectareof remnant bush atop the ridge running between the northern base of Mount
Stromlo down to the Molonglo Rivé&orridorto the southwestern urban edge ofanberraand

is an islancritically endangered Bo&umWoodland. It is also home to numerous threatened
and rare plants and animal species including thidically endangeredslendertailed Dunnart,
Yellowfooted AntechinusPinktailed Wormlizard Superb ParrotPainted Button Quail, Gang
gang Cockatoo and the Scarlet Robin

Located in the Southern Tablelands of soeatstern Australia,its temperate climate is
characterised by mildvarm summers and cold winterand has a mean annual rainfall over 636
mm. The area varies considerably in topography, fribm higher upper rockground with its
intact dry forest area adjoining thegrassy woodlanéh from the Uriarra Rogdhen descending
to the north,down the ridge andeveralgulliesand slopswhere the vegetation changes to box
gum woodland and then box gum grassy woodlahthe margin withgrasslang, all with native
forbs and grassesdown to the river corridor. Beneath the tdy area and surroundBes a
complicated history off30-million-yearold Island Arce and volcanics formation of tBdurian
aged siltstones, sandstongaudstonesand limestone®f the Canberra Formation araverlying
volcanics of thevlount Stromlo Volcaniggart of the Laidlaw Volcanic Suiteeeting the Walker
Volcanics at the site and underlying it, with the Mount Painter Volcanics also adjoining just to the
east both part of the Hawkins Volcanic SuitEhe soils arshallow and low fertility in the rocky
upper areas with deeper more fertile soils lower down where erosaod weathering has
deposited a concentration of alluvial depth

Prior to European settlement in thearly 1800s, the Ngunnawal people successfully managed the

land for 25, 000 yearsThey used the woodlandgyasslandsand waterways for a varietgf

purposes. Along with kangaroos, lizards and aquatic animals, tubers of plants including orchids

would have provided important food sources. European settlers modifieddistribution of

vegetation via bbadscale clearing for croppingastureand grazing of livestockTodaythe area

of the lower Molonglo Valley hasMlS | Reé 6 SSy 3INBF(f & JPiheyBNGER A (F
possible the only remaining example of the original vegetation and habitation prior to European
settlement This study area has largely escaped the type of land clearing and destruction of
species of the adjoining rural properties and now the urban development.

Theinformationpresentedn the reportisthe resultof datasynthesisanddirectfield observations
collectedduringthe periodfrom February2022 to mid-November2023 by the volunteer members
2T GKS /I yoSNNI hNOKAR Dat@rom Gidbér@Nature MagwiaSasdd I (G A 2 y
evaluated Observations recorded iESRI Field Mapsere uploaded directly intothe ACT
Environment DivisioR database. The survey was constrained in tirbg the available volunteer



workforce other commitments and the weather conditiorlRepeat visits to aredselped capture
the seasonal diversity of orchidgpecies

Duringthe survey14,137 orchid plantswere recordedrepresenting33 speciesfrom 14 genera.
The orchid diversity appears consistent wiheas ofsimilar vegetation type, witl81 species
recorded during the survey period with an additiorZaspecies previouslyecorded notfound
again potentially making 30 species previously unrecorded species were foundw to the
studyarea

When comparedo nearbylocations like MountStromlo, Mount Painter and the Pinnactae
diversity of species is very ricAny @omparisonssuggesting a similarityf orchid richnessjrawn
0SiG6SSy . f-RimSyiRidgezand.the Bdations of Black Mountain and ArandaBosk
be possible,though this study area is small by comparison task andwith a reducedtotal
magnitude ofdiversity of species. But this would not be a fare or reasonadmeparisonusing
total species diversity aloneonsidering the vast differences in areas. Both dheersity and
density of species per area is as rich as any size for size comparison within the ACT.

Both the diversity and density of species within thady areaare not in placesconsistently

distributed, with areas ricin orchids adjoiningreas where orchids afewer or sometimes even
absent Orchid richness is greater in areas with more remnant vegetdtidh the dry forest and
the box gum woodland with some species only presardreas inthe grasslands Soil depth,

condition and available moisture, plus suitable mycorrhizal fungi and graflingfluence the

distribution of orchids in the study area.

Thefickle nature of orchid growth and flowering, variations between seasons and years, as well
as time constraintsluring data collectiomean thatit is unlikelyall speciesr locationshavebeen
found or recorded. Further work will be required over severalyearsand different seasonal
conditionsto ensurea true diversityand densitymapping isachieved

Duringthe surveywe have found and recded arich and diverse orchid flora with a high density

of plants. The study area is unique and displays a continuing connectivity between important
surrounding areas as demonstrated by the unexpected present and discovemladglottis valida
andDiplodium reflexum Some Box Gufrassy Woodland species at the current urban boundary
are threatened by the current development with some growing areas marked for building and will
be lost unless translocated before building commences. There is a significant and import
population ofDiuris dendrobioideand possiblyiuris punctatdocated in the grassland above the
river corridor which need protecting and special consideration

It is recommended thata lorger surveywith ongoing researche conductedo better increase
knowledge on orchid species diversitiensity,and species differentiatiarin this special study

area and its longerm protection and management be a priority of government. With this special
area preserved for the local community as an asset and the future generations as part of the
necessary habitation network and corridor conriagt together a framework of key rich
environments and habitats essential fadversity ofspecies survival



Recommendtions

The following actions are recommended to advance knowleggatect, and conserve orchid
species in théluett® Block

1. Continue research and recording of orchid species within the sanctirefyture years
to build on the work already undertaken and add a greater depth of orchid species
knowledge for this area Recent observationdndicate that there is more to be
discovered and recordedThe fickle nature of orchid growth and flowering means no
single season or even successive years is likely to reveal the full record raxgentor

2. Reuvisitthe identification of the Thelymitraspecieswith referenceto addressing the
variation and / or hybrid forms not currently recognised.

3. Ensurebiodiversitymanagementind ecosystenrestorationplanswhichincludeweed
control and fire managementare amendedto assistin the conservationof orchid
populationsdocumentedin this report.

4. Categoriseorchid specieshasedon their fire toleranceand their responseto fire and
include thisin the Bluett@ Blockbiodiversitymanagementand ecosystenrestoration
plansto determineappropriatefire regimes.



Background

Introduction toBluett @ BlockPiney Ridge

Bluett@ Block/Piney Ridgs anapproximate 17€hectare area ofremnant bush on the ridge

between the northern end of Mount Stromlo and running down to the Molonglo River. It adjoins

the new suburb of Denmon Prospect in the Molonglo Valley Housing Developrbertman

Prospect 2 Estate Blocks 12, and Registered Rural Block Numbers 402 and 403 form integral parts

2F gKIG Aa 1y2s6y | a .t dzSaimiaremnargDghisungie inkieA & NBYY
area having remainedargely undeveloped between large grazing activities on either side.

Bounded by the Stroh Block 13 sheep grazing activities of Aubrey Blewitt fesgsettiement

heritage below), now mostly the suburb of Denmon Prospect under developmienthe

southeast and Spring Valley Station grazing activities to the north. The current housing
development in the valley is encroaching on this bush area thit¢hrecent approvalsiow will

impact andremoving parts ofhe previous5 Sy Yl y t NP aLISOG w 9adldsS .t 201
I NBI €

Bluett@ BlockPiney Ridgerchidflora

Worldwide, orchids are the largest and most successful group of plants, and the single biggest
group of flowering plantsDNA analyses reveals that orchids are an ancient lineage of around 85
million years (Clement2013) There are c. 27,800 known orchid species, which is ¢. 8% of all
flowering plant species reflecting their successful adaptation to most regions and environments
in the world (Jone2021) Most world orchid species grow in the tropics or subtropics in trees as
epiphytes (c. 70%) withhe remaining species terrestrials (c. 30%) growing in the ground in
temperate regionsKridgeon 2005).

Australia currently has c. 1,698 named species of orchid being just c. 6% of the worldl'tatal
Australian species are represented by c. 239 epiphytes species and c. 1,459 terrestrial species or
c. 86% and resulting in Australia having the greatest diversity of terrestrial orchids in the world
(Jones2021) Many other taxa are known bwccording to Backhouse et §019) 367 areyet

to be officially described and namgdcludngsome ACT examples.

Across Southern Australia, including the ACT and thereforBlinett@ Block remnant bush area
contains a significant proportion of the world terrestrial orchid subgroMphen considering c.

90% of all Australian orchids are endemic (JoR@21), these represent a significant unique flora.
The ACT and particularly Namadgi contains the northern extent of the small alpine and subalpine
areas of mainland Australia including those species more unique to this halbhat effect of a
changing climate, ingtling increased intensity and occurrence of fire in this environmerygtis

not fully known(Corrigan, 2021)

All species of orchids ithe ACT are terrestrial and represent about 12% of the flora of the ACT
comprising about 122 species (Jon2808 2021) No single location in the ACT contains all
species aseach is suited to different growing environments amabitats. Several speciesire
endemic to the ACT and othpopulations ofrare species of national significantavesignificant
representationin the ACT The area of théluett@ Block studyepresents (c138hectare) is just

c. 0000018% of the Austlianmainiand area but contains c3%hamed species d.26% of all the
Australian terrestrial species. Thifemonstrates the diversity of species contained in this
relatively small sanctuary extension areall ACT species avoid annual climate extremes by the



evolution of dormant periods in their life cycle, with the orchids only growing actively when
suitable conditions prevail.

Bluett@ Block remnant bush area represents a significant representation of thegtwaization

area flora andan importantbridgebetween the flora and fauna of the Brindabella range and the
Canberra Bush Capital areas such as Aranda Bushland and Black Mountain reserves along with the
Pinnacle and Molonglo and Murrumbidgee River Corridors.



The natural environment

Climate

Bluett@ Block is situated in the Southern Tablelands of seatftern Australia. Its temperate
climate is characterised by mild/warm summers and cold winters (BOM, 2022a). The mean annual
rainfall for Canberra City (located approximatélykm east of the study area) is 636 mm. June is
the driest month, with a mean average rainfall of 37.9 mm. The highest mean rainfall occurs in

September (65.2 mm) and October (61.9 mm) (Fidilire) ® /' YyOSNNI Qa K2GdSai

with a mean maximum temperaturef 28.5°C. Canberra is coldest in June when the mean
maximum temperature is 11.5°C (Figdi® (BOM, 2022b).

Location: 876262 CANBERRA CITY Location: 070282 CANBERRA CITY

Hean rainfall (mn)
ts
ts
"
&

an
@
8

i

L]
Jan Feb Har PApr May Jun Jul Aug Sep Oct Mov Dec Jan Feb Har Apr May Jun Jul Rug Sep Oct Nov Dec
Honth Honth

070282 Mean maximum temperature (°C)
070282 Hean rainfall (m) 070282 Mean minimum temperature (°C)

+
Australian Gavernment Australian Government
“ Bureau of Metcoralogy E " Burcau of Metcorokogy
Created on Sun 15 NMay 2022 09:12 AN AEST Created on Sun 15 Hay 2022 09:13 AN REST

Figurel: a) Mean rainfall (mm), and b) mean minimum and mean maximum temperature (°C) for Canberra (

Topography, catchments and drainage

Bluett@ BlockPiney Ridgebetween the northern base of Mount Stromlo and Molonglo River
varies considerably in topography, from mostly even on the ridge moving north off the Uriarra
Road, to steep hillslopes and gullies descending to the river on several sides. The ridgeline the
access road roughly follows descends northward to the river forming a watershed off either side.
The area ranges in altitude from arouf@0 metres by Uriarra Road 1610 metres in the gully

where the north flowing unnamed creek, just west of the former pine plantation, enters the river
corridor (Google Eartt2023).

Geology, regolith and soil
Geologically speaking, the Canberra region began in the Middle Ordovician geological period
(about 460 million years ago (Ma)). At that time Australia was part of the supercontinent

Gondwana together with India, Antarctica, Africa, and South Americad SaMNJ Q& NR O] a

being formed on the deep ocean floor (Henderson, 1981; Li and Powell, 2000; Finlayson, 2008).

The oldest rocks at Blu&tBlock areawere formed during the miSilurian geological period
around 430 Ma. Shallow seas with a chain of volcanic island arcs that were fusing onto the eastern
edge of Australia to create the east coast. At that time, Canberra was located quite close to the
equator and was surrounded by warm, tropical seas (Henderson, 1981; Li and Powell, 2000; Abel
et al., 2008, Finlayson, 2008).

Bluett@ Block area has three main geological elements (Henderson, 1981; Abel et al., 2008,
Finlayson, 2008) (Figug:

1 Sedimentary rocksSedimentary lenses occto the northern end of the study area down to
the river where are below the surface mostly in the area previous covered byitine
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Plantation with a significant known marine fossil locations just across the river within the
new suburb of Whitlam.These areas contain exposures of fossiliferous limestone and shale
which once formed a continuous lens within the Walker Volcanics but has undergone
subsequent disruption of the outcrop pattern by later faulting into a series of separate
outcrops. Fossils occur within small lenses in the shale, and include a well preserved Shelly
assemblage of corals, trilobites, brachiopods, gastropods, bryozoans and ostrgdcods.
Chatterton and Campbell98Q Strusz 1980 Strusz1982).

! wVolcanic rocks: The Mount Stromlo and Mount Taylor Volcanics are part of the Laidlaw
Volcanic Suite, 427.7 million years old (L&teirian Wenlock Epoch). They are rhyodacitic
ignimbrites erupted from island arc volcanoes. They are younger than thaitpajdalker
Volcanics of the Blue® study area to the north, with the Mount Painter Volcanics also
adjoining just to the east and extending to the Deakin Fault, which are both considered part
of the Hawkins Volcanic Suite which also includes the Mdimglie Volcanics. These consist
mostly of dacitic volcanic rocks like ignimbrites, ashstones and agglomerates which had also
earlier erupted from volcanic islands into shallow marine seas. Volcanic eruptions form very
hard rocks that are not easily weatted so they created the ridgelines.

1 Faults A northeastsouthwest trending geological fault line, the Winslade fasilprobably
part of the Canberra Rift formed in the Silurian as part of the Tabberabberan Tectonic Cycle.
It is located through the middle of the study area extending northeast to the NSW boarder
where it is a trending prominent quartz ridgeline in thiulligans FlatSeveral other smaller
faults intersect with this fault radiating to the east past fidlelonglo River in apasttrending
fault splay

Geology ofthe Mount Stromlo and
Lower Molonglo Valley Area
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represented by the project purple grided zones.

The formation of the modern landscape which includes the regolith (anything from fresh rock to
fresh air), soils and drainage systems started in the late Mesozoic era around 145 Ma, after
Australia separated from Antarctica and started drifting northwatdd. Cenozoic times (from
around 63 Ma to present), silcretes and ferricretes formed in the sanctuary (Finlayson et al., 2008).
Silcretes are hardened siliceeh layers in or on a soil/regolith and ferricretes are the irmh
equivalent (Eggleton, 200Taylor and Eggleton, 2017).



Low fertility red, yellow and brown podzolic soils, and lithosols presetihe study area have

been weathered mostly from the Silurian volcanics of the local Walker Volcanics. With the
dominant soil landscapes (SL) present in the study area: Burra, and to a very limited degree
Williamsdale on some lower slopes by the river. RedzBlariSoils, also known as Duplex Soils or
Kurosols, are present on the gently undulating and rolling terrain (Burra SL). These soils have
sharp boundaries and strong textucentrast between the sandier upper horizons and aiah

lower horizons within the soil. Yellow and Brown Podzolic Soils, also known as Duplex Soils or
Chromosols, are present in poordrained flats and alluvial plains (Williamsdale SL) in lower parts

of the landscape. Like Red Podzolic Soils they have a sharp boundary and strong texture contrast,
however they will often have a mottled subsoil, indicative of poorer drainage. Lithosols are found
on steep slopes (Campbell SL) and the eastern boundigg.riThese are shallow, skeletal, stony

/ gravelly soils which overlie shallow bedrock of the Walker Volcanics. All the soils in the study
area are susceptible to erosion.

Formed over millennia, the most notable soil nutrient deficiencies limiting agricultural production
for red and yellow podzolic soils of the Canberra region are phosphorus and nitrogen, which are
usually rectified using superphosphate fertiliser (containth7% P, 14% S) and the rotation of
clover pastures to rectify nitrogen deficiencies (Sleeman and Walker, 1979; Jenkins, 2000). Based
on soil mapping by the Department of Planning, Industry and Environment, soils in the study area
are generally regardedsdow fertility (DPIE, 2020).

Vegetation

Thevegetation types present withiBluett@ BlockPiney Ridge are best divided between the two
ecological communities representedl Dry Forest with a shrubHyeathy-grass ground layer
located on the higher hilly ridge areas aidBoxGum Woodland located on slopes and in gullies
leading down to the river corridor. The latter is of particular importance as it is critically
endangered under the EPBC Act and ACT legislation making it not only locally significant, but
nationally.

The dry forest is characterised byEucalyptusdives EucalyptusmacrorhynchaEucalyptus
polyanthemos and Eucalyptusrossii plus stands of Allocasuarina verticillataand Callitris
endlicherj with a divers understory, largely intact and includg Exocarppos cupressiforsnand
persoonia rigida

The boxgum woodands is characterised byEucalyptus blakelyiEucalyptusbridgesiana
Eucalyptuggoniocalyx Eucalyptusnortonii, Eucalyptusrubida, and Eucalyptus melliodorayith
Kunzea ericoidesKunzia parvifolia Leptospermum breviped eptospermum multicauleand
Leptospermum obovatunforming an understoryin the gullies andat the margins with the
grasslands.

. t dzS G (-®iaey Ridge i® highly diverse as evidencebdil the 79 taxa recorded during a
vegetation survey in 2019 (Rehwink&019) and thel 38 taxarecorded during seven regular visits
between 2007 2018 by the Australian Native Plants Socieanberra (ANPSC) members (ANPSC
Uriarra Road Reserve List 2018). These are still conservative as neither for example record many
orchids with the first just twspecieg6%)and the second only fivepecieq15%)of our reports
thirty-three species reportd.

Fauna
The study areas remnant bush also has a rich collection of invertebrates, birds, repsifemals
andmarsupials with not justhe two macropodspecies of theeastern grey kangaroand swamp

8



wallaby, for which this report will leave for others more expert to cover in detail. But believe it is
important mention some the more significaspeciesn passing & (G KS& | RBverall2z GKS
conservation value.

¢ KS . f dzSRingy(Ridge.study @&a of remnant buslpports many threatened and rare
species, most notably, rare marsupial populationsDafnnartand Antechinus the Pinktailed

Worm-lizard @prasia parapulchellaand other threatened and rare woodland bird&Vith 137

native bird species including rare and threatenggeciescurrently recorded(eBird hotspot
W. f dzS (i (oBwhichin@udq teeSuperb Parro{Polytelis swainsonjiScarlet RobinRetroica
boodang, Ganggang CockatooGallocephalo fimbriatum), Brown Treecreeper(limacteris
picmnus victoriag Varied Sittelladaphoenositta chrysopteja Whitewinged Triller(Lalage
tricolor), Painted Buttonquail (Turnix variuy Chestnutrumped Heathwren (Hylacola
pyrrhopygig, Speckled Warble(Pyrrholaemus sagittatys Southern WhitefacgAphelocephala
leucopsiy Rufous Whistler (Pachycephala rufivent)is Dusky Woodswallow (Artamus

cyanopteru¥, Flame Robin(Petroica phoenicéa Eastern Yellow Robi(Eopsaltria australis

Diamond Firetai{Stagonopleura guttatg and Doublebarred FinciStizoptera bichenoyjiareall

significanty important species

Cultural landscape
Aboriginal heritage

t NA2NJ 2 9dzNBLISI y -Riey RidgSwas pard die Ngdnoa®ahnd 8gambrit 2 O
people, the traditional custodians of this areaho successfully managed the land using
sustainable management practices for 25, 000 yeArbroad range of artefact scatters, scar trees

and stone arrangements, some of which are listed on the ACT Heritage Register, are evidence of
a long history othis Aboriginal occupationThey would have used the woodlands, grasslands and
waterwayswithin the study areaandthe adjoiningriver corridorfor a variety of resources, food,
shelter,tools,and ceremonidlife (Moore, 1999; CDHS, unnkown; Gillespie, 1984; Gillespie,.1988)
Survey results have identified dtiginal artifacts within the study area (ACT Government, 2004;
ACT Government, 2023Y.heriver corridorwould have provided a reliable source of wagerd

foodin the areaand would be a natural joining feature between several important meeting and
ceremonial locations such &gaanbirirecorded as Canbery or Canbermppssibly current Black
Mountain peninsulgat the junction of Sullivans Creek aheé Molonglo RiveandnearUrayarra

(later changed to Uriarra for postal reasons (Moore, 198®HS, unnkowrGillespie, 1984;
Gillespie, 1988) In addition to kangaroos, lizards, turtles, yabbies, fish and frogs, edible plants
were plentiful in lowland Canberra

The roots of plants prevalent in thgeneral areaincluding Bulbine bulbosaBulbine Lily),
Arthropodium strictum(Chocolate Lily) and/icroseris lanceolatgMurnong or Yam Daisy),
Wurmbea dioicgEarly Nancy) and a variety of native orchidibe orchid species reported eaten
by Ngunnawal people wer®terostylis nutangNodding Greenhood)Dipodium punctatum
(Blotched Hyacinth Orchid)Gastrodia sesamoidegCinnamon Bel)s and Prasophyllum
tadgellianumo ¢  R3I St t Q dand[whils they areXdOrid knmearby aress, only oneof these
orchid species were recordedithin the study area investigated during this survey(ACT
Government, 2014)Other orchid species recorded during the sunaayd alsoconsidered edible
were Caladenia fuscatéDuskyfingers) Eriochilus cucullatus t | NJ& 2 y,Mirotis $pyORi&N0
Orchids)and Thelymitra pauciflorgSlender Sun Orchidnd potentiallyincludedwith these other
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resources all of whiclwould have provided an important food sourder the traditional
custodians (ANBG, 2004; TRC Tourism et al.,, ZQ8T, 2008;im, 2015.

Postsettlement heritage

Earliest visitatin record

The earliest recorded history of the Canberra area involved exploration along tlendylo River

to its junction with the Murrumbidgee River. Early exploration from 1820 had been in search of
an Aboriginal advised large river thapparentlycalled the Mur:rum:bidgie or Morumbidgee

which they claimed ran to the sé&illesppie, 1988; Moore, 1999With the first attempt to find

the Murrumbidgee byrhrosby Smith, Joseph Wild and James Vaughan finding the Molonglo which
the Aborigines called Yeaimbidgee They travelled down river only as far as Black Mountain
which they climbed before returning. The following year Charles Throsby the uncle of Throsby
Smith and who had initially sent himturned to successfully find the Murrumbidgee after again
finding the Molonglo in March 1821. Several other ergiion excursion$ollowedwith the most
signficant lead by Captain Mark Currie in M3yne 1823. Of these early endeavours that of the
botanist Alan Cunningham appears most relevant to the study area as on his return journey down
the Murrumbidgee to its junction with the Molonglo he then travelled up that river for several
miles and place him in the vicinity to be its first prahoriginal visitor (Gillesppie, 1988; Moore,
1999). While the route is not recorded it is easy to imagfireeassigned convict of Francis Kenny,
Garrett Cotter, during the827-28 summer dought, on the advice of the Aboriginal chief Honyong
602NJ 1 2y3 D2y 30 | yRInyYSSAVREES AK/ShHbERIHMHI G20k NR &
the northeastern side of Lake Gorege2 (G KS OdzNNBy G 201 GA2y 1y26y | 3
river now hamed in his honour for the duration of the drought (Moore, 1999).

Aubrey Blewitt Block 13 Stromlo District

¢KS yIYS .tdS§gQa . t201 Ad Ay NBFSNByOS G2 0KS ?2
2F UKS OdNNBy( LINBLISNIe& RS@OSt2LYSyl 2Fyaztzy3 2
t NBALISOG FyR F LRNb2Y 2F 2NRAIKG y26d INOWBRING I Gk
GKSy 62dzyRSR G2 GKS Srad o0& /2LILAya / NR&a&aAy3 w2|
GKS a2t2y3ft2 wABSNE GAUGK (KS0sdaa (TS2NY/E 262Adgy=R | (NS YN
FNRY GKS NAGSNI f2VHI yikKISe X5R IV @Sy it €S NBAY2IS T2 |
RSGSt 2LIvSy iyl & NEMBASEISHYSINY SEGSYy&aA2y s dzyef 22AYAYy
I 00Saa NRIR dzlJ GKNRdAzZZAK (GKS 06dzaK (2 A{i@yRdyOsa2y ¢
gAGK (GKS OdzNNBKESR2 dR KB YRSy iR Ay (i22R 8 é@f ObRF LIS NI é
J2LIAYE / NBAAAY 3T 2/dRy00EA IGKIST y\8F READ dND EF4 2 NA K
Ay (GKS GKOAYMINNE Y W KARBH RNBR dziv2 I R K8¢g ya Nl KSaAY v
SYiNlyOS (2 {(iNRIVi{EINBYNRBEZSABHNE V¥ $RGENB D ¢ KA A&
KENR (2 IdBBREdel  KiSt & rdvipand | BFdNIRE o2dii K f 2y 3 GKS v
48002y 2F | NAIFNNI w2l R of%idS 2w ot 1IKES NUBIYYRI Iy @ S o difi K
|.

NB2g OFftSR .fdz2SgQa .f{2RBYEAENINRO OO dzIR AY &ERNES &
LINBLISNII @ gAGK GKIFG LER2Nb2y NBLNBaSyiSR o0& 5SyYly
| NBAFVEOfadzRSRIzo NBe .t SgAgQa 6SaitSNYy o2dzyRIENE FTSyoOS
F00Saa NRBIFIR yR aS@OSNIZsNST NBEA 2 dHEIF R yaiye (KS 0z
F2ff26Ay3 GKS NARAR3IS 06SaARS (KS yS¢ Kz2dzaAy3d RS@GS
LI Fyilea2yd ¢CKS LIAYS LIIlIyidla2y KIFIR F2ft26SR I N&
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Figure3: Elvin Blewitt's first soldiesettler selection following WW1 service, with later the Commonwealth Gover
resuming a portion possibly for the needed construction of a new road to the Cooter River and Dam constrt
making this lease difficultACTmapi Historic Plans for the period overlaying a more current image showing Urie
new Cotter Roads

Elvin Joseph Aubrey Blewitt was born in 1895 at Tuggeradad Memorial Honour Roll,
BLEWITTArchivesACT, un able enlisted on th@5th of April 1916 and arrived a year later in
France as a reinforcement for the 35th Battalion. He was wounded twice during this period of
service. The first by mustard gas during the Battle of Messines in Belgium in June 1917 and the
second time in August 19X8ar Braysurr-Somme in France where he was shot in the hand. He
returned to Australia in October 1918 with what was described as a "kidney tumour."

On returning wounded from WW1 service in France in 1920, Blewitt successfully applied for the
Soldier Settlement Woden Block @igure 3) Being 645 acres (261 hectares) of land in modern
day Weston Creek and fronted what was then known as Uriarra,Rdach then extended all the

way back past the Commonwealth Brick Works to Adelaide Avenue (later in part changed to the
Cotter Road), as the Commonwealth resumed Woden Block 41 and absorbed it into Woden Block
24. In November 1925, Blewitt applied forasimer block of land to compensate for this
resumption lose. He was allocated the lease for Stromlo Blo(kidGre 4 & Shhat he then called

Whe RivergArchivesACT, un c.A property lease, less than 1.5 miles (2.4km) further north along
Uriarra Road, but where Block 41Woden had been the southern side of Uriarra Road, the new
block 13 Stromlo was on the other sidmingthe northern side of Uriarra Road. This block was
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Figure4: This is the combination of several maps using ACTHhiaparic Plans, as the study area is at the junctu
both the 19151930 Federal Territory Feature Map Sheets 3 and 7 these are overlaid on a 2017 Aerial Imay
study area is just right of centre with Stromlo Block 13 boundaries of Uriarra anpinSoprossing Roads and
Molonglo River shown. There is a small misalignment near where the western fence boundary meets the Urii
due to the joining of maps at this point and difference of drafting representation.

1120 acres (453 hectares) while also being granted graigihts over a further 105 acres (42
hectares) fronting the Molonglo River, and though of greater acreage its quality Blewitt
considered poorer, with the former lease able to carry 1500 sheep, 600 lambs, two draught
horses, 15 rams and 16 cattle. Where tieav lease, he later claimedpuld only support half the
number of sheepwith just1000 sheep oithe Stromlo Block 13 These numbers wengossibly
thoseby thetime of hisextension of his lese for 25 yearfrom 1933, whicthe argued, because

the existing rentbeingtoo high, he had been forced to overstocRvailable records for those
early years of 1927, 1928 and 1929 show the lease as rounded down to a combined 1220 acres
and 1345 sheep for 1927, then the acreage rounded up to be recorded as 1230 acres for the
following years with 1650 and 1460 sheep resjively, suggesting he initially just moved most of

his existing flock to this new leag&rchivesACT, un d; ArchivesACT, un e; Arch@/Esén e.)

Aubrey Blewitt married twice, marrying Evelyn Grady of Tuggeranong in 1921 who bore them a
OKAfR odzi F2ft26Ay3 KSNISINIeé RSIGKZ 2dzad GKNBS
his sistefin-law Mary Grady in 1927.

CFNXYAY3 Ay GKS FNBI FLWLSFENBR | FlIYAfe& odaAAySaa
tSFrasSa Oft2aS o0& -iplédwiamed Glzawkbkityihe eas fir B&dddnen Block

39 on the other side of the river opposite Stromlo BlockA&hivesACT, um). While there is
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evidence the families proposed James Grady selling his sister Mary his lease at Belconnen Block
o GKAA | LIISFENB G2 KI @S 0SSy (GKglNISR o0& GKS
unlikely pursuedvith the lease later sold this neighbour Ddd Tully, for £360. In 1933im Grady

never married and for most of the remainder of his lifedisolived with his sister at The Rivers

Stromlo Block 18ArchivesACT, um).
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Figureb: Map of the Lease granted to Elvin Joseph Aubrey Blewitt by the Commonwealth of Australia dated th
day of May 1926. This map is better representative when turned clockwise 90 deg. to follow convention wi
and the river upper most and UriarRoad below.

Aubrey Blewitt farmed at The Rivers until his death on2Bé& of May 1961 after which Mary
continued to work the property until her death on tt#nd of September 197%ArchivesACT, un
a.).

PostsettlementBushfire History

1939: 14 Januaryg A spot fire started near Huntley, around noon, from a burning ember that
came from a fire that had already destroyed the Uriarra Pine Plantation earlier that day. This fire
swept towards Mt Stromlo and was then halted about two miles from reachingilewlacing it

in the area of interest. On 15 January a cool change and accompanying rain extinguished most of
the associated fire fronts.

1952: January to MarchWhile many remember the recent 2003 fire, this was not the first fire to
severally burn this area with the hot dry conditions and many fires in the-52%Limmer burning
large rural areas of the Molonglo Valley, Mount Stromlo, Red Hill, Woden VEllggeranong,
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and Mugga Hill. With a resulting two lives lost, also two cottages, 40 sheds aitditalings,
bridges, also with muclossof sheep and other livestock. These summer fires had also reached
the Stromlo Observatory with somessof builds. From the descriptions of these humerous fires
that summer they are most likely to have burn around the B@e®ock area.

2001: December Before Christmas that summer, the year prior to the 2003 major fires, during a
long dry period. An arsonist started several fires in the Uriarra Road, Coppins Crossing Road areas
with the third of those fires called the Blew@tFire for its location, ferociously burning down to

the Coppins Crossing Fire where later a pipe bomb was found and defused by the Police Bomb
Squad. While these firesvere comparatively small in size there were considered notable in that
they were the most seriaifires to that time to occur in the suburban areas of Canberra for some
years. Again, one of these fires starting near Huntley burnt towards Mt Stromlo and was only
stopped 130 metres short of the Pine plantation on the Mount.

2003: 18 Januarya I y& [/ I YOSNNI yQa NBYSYOSNI GKS Y2aiG NBOS)
also experienced those 2003 devastating bushfire that crossed into the ACT"ajad&ary.

During one of the most severe droughts on recofétarting earlier fronfour fireswhich were

ignited by lightning strikes on January 8, 2003, three in the ACT and the largest inTR®d4ays

later, theresultingfirestorm from these fires unitindnit the suburbs of Canberra resulting in the

disaster of four residentdied, another 435 people were injured, 487 homes were destroyed, 23

government or commercial buildings wedlestroyed, including the Mount Stromlo Observatory

This included severely burning Blu@ttemnant bush Block.

With this fire history in the area, it would appear safe to assume the Buetimnant bush area
has suffered many periodic fire events in recent history (ACT Rural Fire Service Wikipedia).

Projectrationale

Theremnant bush referred to as Blu@t Block- Pine Ridge, incorporating the southwestern
corner of Block 13 Stromlo and the adjacent area on the ridgRegistered Rural Block Numbers
402 and 403 form integral parts ahdve become an area of considerable environmental interest.

In 2022, the volunteer Orchid Society of Canberra Conservation Gomlged a submission to the

Capital Estate Developments Pty Ltd request for an EIS exemption under section 211B of the
Planning and Development Act 2007 for an Estate Development Plan (EDP) at Block 12, Section 1,
Denman Prospect. The Conservation Groupcemed by the potential damage this exemption
would have on the orchid flora opposed elements of this request in our submisBiannfng
Application Number 202100040Again in 2023 Ohad Society of Canberra Conservation Group

f 2RISR | aSO2y R &adzo Y Reéspoist 16 Dénghan PriéspectiDex@ldpSgndzSy & W
Application no. 2023419@ ¢

In acknowledgment of the public interest and the limited orckimbwledge for this new area so
adjacent to the new development. The Orchid Society of Canberra Conservation Group
successfully applied foratural Resource ManagemefiNRM) ACTGovernmenf Bnvironment,

Planning and Sustainable Development Directar@@ntto undertake @ approximatel2-month
longbaselineorchid surveyin this remnant bush area to record the orchid density and diversity.
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Project aims / objectives

The aim ofBaseline Orchid Survey of BlugtBlockPiney Ridgevas to provide a startingoint
dataset to:

1 Record the diversity and density of the orchids currently growing withimeh@ant bush
area.

1 Allow a more comprehensive understandioigthe orchidsrom which additional reviews
and updates caonccur.

1 Informthe choice of future monitoring transects amglide potential specific researcim
the areas.

9 Assist in better understanding any potential impactatthoth further development and
asset management may have on this graad

1 Ensure more informed decisions in plant and animal conservation imetin@ant bush
areacan be made.

Methods

The survey was completely undertaken by members of the Orchid Society of Canberra
Conservation Group Al volunteers are committed to the conservation and protection of the
native orchids in the bush where they grow. This survey inamlly undertaken in ideal

Bluett} BlockiOrchid Sunvey,:2022-23
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Figure6: The map displays the GPS tracks volunteer survey members recorded while in the study area with the
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circumstancesluring a period of above average rainfafiduntil early 2022 summer good orchid
flowering responses. it eastern Australia then entering a dryer period the followagumn
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and much of 2023 had poorer orchid flowering with many species not appearing nor flowering.
The area was initially divided into a gatlemptingto assist in ensure all areas were covered. An
early decision employed thedoption of GPS tracking to record each survey path followed during
each visit. The resulting coverage is plotted in Figuaboveand is separated by colour to reveal
the four seasons survey tracks followeadith the first orchid flowers of spring already appearing

a cautious start ws made in late winter. Access was only possible ondbbicyclefrom the
access road entrance of Uriarra Road throughgeemeter fencing The by foot, access had the
advantage of choosing different routes ardsureda greater areavascovered. Data records
were entered directly into the ACT Environment Departn@databaseusing personal smart

Y20AfS LK2ySa 2N 6KS hNOKAR {20ASGe& /2yaSNDI GA2)

driven ArcGIS Geospatial prograamedESRI Field Maps.

With afew larger group activities organized during this peréodreater concentration of effort

was utilised but most of the survey visits were undertaken either by individuals or small group
visits when members had time to walk an area and record the data fowith regular updates
YFLIISR AaadzSR G2 RGAAS 2F GKS | NBIFQa 20KSNa

Records were generally entered as individaaationspecific single species recordhotoswere
periodically added using the device camera when considered appropriate. Device photos are not
always of sufficient quality fgpurpose,so aseparate photo recoradvastaken when considered
appropriate. These photagere subsequently added to the associated reco®bme members
chose toalso add records occasionatty CNM, as did several others once shown some of our
discoveries.

Surveytiming

The baseline survey was undertaken fré@bruary2022 to Mid-November2023 to ensure the
documentation of aroad rangeof orchid species Different orchid species flower at different
timesof the year, the result of the evolution of different survival strategies. While the majority of
species flower during spring, orchid species can flower during all seasons throughout the year.

All the orchids in the ACT are terrestrial species with a dormant period when the leaf and flower
stem die off and only the tuber or rhizome remains underground. Timeresponse to suitable
seasonal conditions and adequate rdhreyre-sprout leave®r in some species only flower stems
mostly in autumn or winter, before committing to putting up a flowering stem. The flowering
responsevariesdepending orthe suitability of conditions in any given yearnth some species

not flowering orhavingfew flowers for many yearsThe actual flowering period faall specieds
variable and determined by conditions other than just our progression in the annual cycle around
the sun.A flowering phenological calendar can be seen for the recorded species at appendix D.

Rainfal] soil moistureand temperatureplay a large factor in the timing of orchid flowering. Warm

wet years tend to have more flowers and earlier flowering. Whereas drier years and cold
conditions including multiple froststend to reduce the flower numbers and delay the flowering
times. The 20223 flowering seasonsvere initially consistently seen two to four week earlier
than normal with a somewhat compressed flowering season, resulting in species not usually
flowering at the same time having olapped floweringperiods This early flowering required
considerable adjustment when planning field visits and the season compression meant needing
to be in many places at the same time to not miss any species flowériraigh a change to drier
conditions resulted in poorer flowering and absence of species during 2023.
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During the survethe spring floweringtartedearly, with the first flowers appearing during August

and continuing through until almost Christma$§pecies floweed in successigrusually briefly

over a period of several weeks, before being followed by subsequent flowering species and
requiring repeated visits during the cycle of flowering events.

Most orchids in he hotter summer period of these lower altitude, more open foreted areas
normallylie dormant below ground Visits during January arghrly February revealed no orchids
and very dry conditions.With poorer rainfall and drierconditions from November 2022 the
second autumn flowering was poortinis area.TheBluett@BlockPiney Ridge studyrea appears
to have no specificallfummer or winter flowering speciaghich in the ACT are usually restricted
to higher altitudes and wetter aresa

Thelymitraspecies, oSun Orchids, as their common name would suggest, flower in response to
the sun or hot, sunny, humid days. Opening only in the mornings when the sun is shining, and the
temperatureis above c. 22°CGhey closeagainby mid-afternoonas the sunlight and temperature

start reducing. Therpvioustwo wetter years greatly restrictetheir opening periods and created
considerable difficulty for the survey tearflowers eitherR A Roped or flowering periodsvere

greatly reducedo a few hours alay and / or avery limited floweringof just a few days.As in
previous surveys we recorded many more Thelymitra plants than we were able to see in actual
flower and the species identified.
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Keyfindings

Duringthe survey14,137 achid plantswere recordedrepresenting33 speciesfrom 14 genera.

The orchid diversity appears consistent with areas of similar vegetation type, with 31 species
recorded during the survey period with an additional 2 species previoasiyrded not dbund

while the survey was conductetistoric Australian National Herbarium data records reveal an
additional 3 species ambtentially making36 speci€$able 1Figure 7and appendix A).

Bluett@Block/Piney RidgeOrchid Survey Results

Bluetts Block/Piney Ridge - Orchid Species and Numbers

Orchid Society of Canberra CG - Survey Data Canberra Nature Map - Records 22/23 All Years
Species Abundance Species Min. Max. Min. Max.
Bunochilus montanus 1 Bunochilus montanus 4 4
Bunochilus sp. 1
Caladenia caerulea (syn. Cyanicula caerulea) 915 Cyanicula caerulea 548 912 721 1751
Caladenia carnea 453 Caladenia carnea 12 25 110 379
Caladenia congesta 19 Caladenia congesta 9 20 18 42
Caladenia fuscata 640 Caladenia fuscata 21 43 113 382
Caladenia major (syn. Glossodia major) 891 Glossodia major 29 113 290 1609
Caladenia moschata 39 Caladenia moschata 11 33 38 130
Caladenia parva 1 3
Caladenia sp. 22 Caladenia sp. 4 12
Caladenia ustulata 1828 Caladenia ustulata 7 125 1109 7986
Calochilus platychilus 348 Calochilus platychilus 42 53 77 122
Calochilus sp. 81 Calochilus sp. 6 21
Chiloglottis sp. 1
Chiloglottis valida 11 Chiloglottis valida 4 15 4 15
Corunastylis clivicola 51 Corunastylis clivicola 40 66 76 199
Corunastylis sp. 3
Diplodium ampliatum 429 Diplodium ampliatum 13 13 46 216
Diplodium reflexum 16 16 16 16
Diplodium sp. 1314 Diplodium sp. 16 100 18 102
Diuris chryseopsis 120 Diuris chryseopsis 31 33 189 1366
Diuris dendrobioides 55 Diuris dendrobioides 68 408
Diuris pardina 314 Diuris pardina 9 11 37 92
Diuris semilunulata 68 Diuris semilunulata 34 122 44 158
Diuris sp. 45 Diuris sp. 2 2 11 26
Diuris sp. (hybrid) 1 1 3 7
Diuris sulphurea 46 Diuris sulphurea 33 44 86 311
Eriochilus cucullatus 41 Eriochilus cucullatus 8 8 18 29
Eriochilus sp. 70
Hymenochilus cycnocephalus 221 Hymenochilus cycnocephalus 4 4 25 119
Hymenochilus sp. 93 Hymenochilus sp. 3 9
Microtis parviflora 105 Microtis parviflora 1 3
Microtis sp. 773 Microtis sp. 143 1232
Oligochaetochilus aciculiformis 66 Oligochaetochilus aciculiformis 4 4 6 6
Oligochaetochilus sp. 1
Pterostylis alliance ?) 1164
Pterostylis nutans 252
Pterostylis pedunculata 86 Pterostylis pedunculata 8 8 8 8
Pterostylis sp. 141
Speculantha rubescens 51 Speculantha rubescens 14 25 41 67
Speculantha sp. 1449
Thelymitra arenaria 3 3
Thelymitra juncifolia 53 Thelymitra juncifolia 9 20 33 103
Thelymitra nuda 2
Thelymitra pauciflora 80 Thelymitra pauciflora 20 20 40 132
Thelymitra peniculata 24 Thelymitra peniculata 50 50 74 177
Thelymitra simulata 55 Thelymitra simulata 5 5 9 11
Thelymitra sp. 1716 Thelymitra sp. 3 3 22 63
Thelymitra sp(pauciflora complex) 30 30 34 42
Total” 14137 Total 1103 1924 3549 17361

Tablel: Tablel Combined records for thairrent known species list from both the survey and Canberra Natur
(CNM)Records showing population totafs2 NJ . f dzPifay Ridge.. No®:@dme orchids recorded via field
app were subsequently recorded in CNMin and Max for CNM records have been used as in most cases,
abundance was not recorded true estimate borchids using CNM data is therefore not possible. See appeit
for species lists and new species recorded.
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What we found

An additional 6 previously unrecorded species were found new for the area. These were
Chiloglottis valida,Diplodium reflexum Diplodium truncatum Pterostylis nutansPterostylis
pedunculata and Thelymitra nuda Of these we includeDiplodium truncatumwithout the
assurance of the definite identification of flowers in bloom. This is a species more common than
expected due to its poor flowering habit with it only flowering under ideal conditions where in
most years it only produces sterile leaf rosettddany such leaf rosettes were recorded, and we
have confidence that is a species present and including it here. The inclusidiplodium
reflexumis based only omorphologic characteristiogith these plants smaller flowers showing

a stronger resemblance to this species tHaiplodiumampliatum also present This would be

the first ACT record for this species though it is found occasionally in the Southern Tablelands and
surrounding NSW area further towards the coast. Without further confirmingtifieation or

DNA analysis, some initial caution may be appropriate. While claiPténgstylis nutansve note

its inclusion in the Capital Ecology report prepared for this atlkaugh it had otherwise
previously not been recorded on CNivid had remained otherwise unrecorded

When the baseline survey species numbers are combined with both the Canberra Nature Map
(CNM) records, and Herbarium collection records, adjusted for nomenclature differences, a total
of 36 species could potentially be included. However, this numberiatdades single records

with possible species identification uncertainty. With the number of betérostylisalliance
leaves and helymitraplants yet unidentified there is a strong potential of greater species diversity
than currently recorded.

The orchids recorded extended from the Uriarra roadside outside the fence all the way down to
above the river corridor with both varying density and diversity with strong concentrations in the

Bluetiis'BlockiOrchidiSurvey, 2022-23
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Figure7: The location of individual orchids records in the Goorooyarroo Nature Reserve based on obse

extracted on 6 December 2022 from Canberra Nature Map (CNM) (triangles), and the Goorooyarroo Baseli
(squares and polygons). Accurate as of 6 Bz 2022
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more wooded areas at the higher elevations and slops towards the east closer to the new Denmon
Prospect developments.

The geospatial representation of each individual record is presented in Figakis display over

a satelliteimage of the area. This includes orchid survey data collected and CNM data for the
area. Each point displayed represents an individual orchid record with neither the species nor the
actual number of plants counted not represented nor indicated. TFasrimation is only available

by further investigation by accessing each record on their data bases. The distribution of the
separate records fim each source is generally similar. But with a finer scale represented by the
survey data records.
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Figure 8: Orchid data obtained during Blu@t Block Baseline Survey represented as proportional symbols fi
abundance of individual orchid species at an individual location (i.e. single record). Accurate as of 6 December :

The bubble map Figu@expands the individual survey data density recorded for each individual
record. This diversity of record densitmmmbineddisplays a strong density of orchid throughout
this area and representing the 14,137 orchid plants found and recorded.

The orchid concentration per area is displayed at Fiuvbere the number of orchid records for
a specific area is combined to collate an indication by colour the concentration of orchid records.

The individual orchid species abundance uses the initially proposed survey zones seen in other
figures as orange linedff areas and collates the number of individual species per zone to indicate
the orchid diversity of species for each zone which is thditated by colour Figuld®. This des

not though show the full orchid diversity with no area or zone having all species represented and
some species found only within a single zone. While a zone may have a small diversity of species
such as that for eémple the one leading down to the river it includes only locations of one
important species.

A similar figureis later usedo display Data Confidence at Figué, this is a collective agreed
decision based on survey visitation derived from GPS tracks recorded, data collected, the terrain
and seasonal considerations regarding likely species. It is an estimate of our confidence as to how
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completely we have surveyed each zone to find all possible orchids and species. Some areas with
high visitation track records yielded few data records. We have tended to under sample the
northwestern boundaries where they intersect with or encroach otibe adjoining rural
properties. As the 20223 Summer was hot and dry and an initial survey revealed no addition to
the records no extensive surveying was further considered.

Blliett's Block Orchid Survey, 2022-23 o
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Figure9: The compiled series of data map figures display the combined records from both the survey results anc
records for the area. Those figures showing abundance concentrations and density represent only survey rec
the CNM predominant use afnumber range rather than density absolute makes their inclusion prohibitive and hi
currently been included for this purposéhe distribution of orchids is not even, with some areas of concentratic
other areas with few if any plants. Imagecurate as of 11 December 2022.

Surveying the true or absolute orchid density and diversity for an area in any given year is
dependent on that and preceding years seasonal conditions. With different species responding
to environmental triggers such as rainfall, temperature, and/or fiexy differently. While most
species respond positively to adequate rainfall other environmental triggers may also be required
before particular species will also respond in a flowering display. Genera sDgpl@iumand
Speculanthaboth representedin the study area may in some years only produce sterile leaf
rosettes and no flowers, then in other years following some trigger they can be almost only flowers
produced without any sterile rosettes. The ACT has only one species considered dependant on
fire to produce a flowering respongtaraprasophyllum brevifolihich is yet to be recorded in

the study area, but some other species appear to positively respond to the chemicals contained
in fire smoke with a resulting greater flowering display followsuch exposure to these
chemicals. The timing of the survey was fortunate by initially coinciding with a period of above
average rain within the ACT and a general good local orchid flowering response. Though from

21



early summer poor seasonal rains resulted in a poorer autumn flowering response and a following
poor response for the remaining year.

Bluett's'Block'Onchid Survey, 2022-23

Individual’orchid speciesablindance

.J'

Species abundance Individual orchid records  Last updated - 8 Dec 23

recorded
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Figure 10: Number of individual orchid species compiled from Canberra Nature map (CNM) a
Goorooyarroo Baseline Survey present for the Goorooyarroo N&eserve. Note: Data may include hyk
and nonspeciesspecific genus records as separate species. Accurate as of 6 December 2022

Of particular interest and discussion were the following group of orchids.
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Burpchilusmontanusg Montane Leafy Greenhood

The presence ddunochilus montanugpresents the unique nature of the study area as an island

of remnant bush between the northern Namadgi National Park and the Canberra city. This species
is not the one found closer to the city on Balack Mountain and Aranda Bushland, rather that found
at Tidbinbilla and along the Brindabella Range further west. While not in large numbers this
species is of interest representing the closest location to the city of the species otherwise found
further west.

CaladeniancludingCaladenia congesta Pink Caps

Caladenids a genus which includes all the subspecies commonly known as Spider orchids, Caps,
Fingers and for this report the previo@yaniculandGlossodiajenus, which are now included in
some local publications i@aladenia All these orchids havg
a single leaf, and all leaves have hairs on the leaf and
flower stems (Egaret al, 2020). In the study area al
Caladenia are spring flowering with the leaves and t
buds emerging in the late autumn / winter period. T
genus was divided into several neengis, but this was notg#”
universally accepted and was more recently recombined
Caladenia A local ACT Field Guide (Jones et al., 20
reflects this previous separation with the use of gen
Arachnorchisfor Spider OrchidsPetalochilusfor Finger
Orchids (except forCyaniculafor Blue Fingers), angFigurell Caladenia moschataith pink ting
Stegostyldor Caps Orchids. on tepals.

Of this genus the most underrepresented were the Spider orchids with none recorded during the
survey period and onlfCaladenia parvaver recorded and then only a single record on the
western boundary.The largest recorded species w@aladenia ustalta with also large numbers

of Caladenia caerule&€aladenia carneaCaladenia fuscataandCaladenia majqrthough fewer
Caladenia moschatgrigure 11)

The Caladenia genus is well represented with 9 spe

recorded of whichCaladenia congestdFigure 12)is [
possibly of most interest with its elaborate fleshy looki
labellum. The rows of dense blacdli resembling that of
a mulberry. While found at some limited other A(Q
locations it is not particularly common in the ACT ang
pleasure to find at this location where it is represented
two separated general locations. This species was chd
for the cover photo for its impressive deep pink colour a
vibrant appearance. Figurel2: Caladenia moschata

Caloclius platychilus- Purple Beard Orchid

Calochilus platychilus is well represented within the survey area with significant populations in
several areas. Calochilus is a genius where the plants some species are considered to progress
over some years of growth to a major flowering and seed d&gavent before exhausting (Jones
2021). The trigger for this event is unknown, and while likely a response to seasonal rainfall, could
explain previous observations in the ACT. Where orchids plants of this genius, at known locations
no longer appear ifollowing years with new plants then appearing in a nearby location.
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The survey area during the period displayed a remarkable Calochilus platychilus density with
numerous examples of clusters of plants resembling a response to a seed distribution event as

/’
LN
Figurel3: A number of an Odd or Peloric fornQalochilus platychilusith a multiple labellum, where found at differe
locations which was unusual. Photos R. Gibbons.

previously described. While we were only able to record a single species the density for this

species we consider unique in the ACT and an important feature for this asghilus platychilus
Photos R. Gibbons.

Adding to this species attraction
was the discovery of an odd forn
with a multiple labellum. Odd
forms and also peloric forms o
orchids are occasionally founc
within most Genus, with odd forms
having additional tepals and/o
parts and are usually infeli. In
the case observed during the
survey more than one example
plant was found with a multiple
labellum with some of these plants
producing  repeat flowerings OfFigure 14: Several othewunusual pale forms o€alochilus platychil
similar odd flowers over severaphotesA Clausen & D. Corrigan.

years. Also most recently was th_

recording on CNM of a weipale form by Aaron Clausen in close location to other multi labellum
odd forms.
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Chiloglotisvalidag Large Bird Orchid

The survey team were encouraged to fi@thiloglottis valida
growing in several close by locations and expect these to
new natural arrival, germinating from windblown seed depoi &4
essentially into suitable mycorrhizae rich soil.  This fi 3
indicates the evolving special importance of the area f
orchids. WHe Chiloglottis validas not rare in the ACT beind@®
found in many locations in the Namadgi Nation Park eve
high elevation locations and close to the city even on Blg&Ssis
Mountain in some of the etter gullies, its importance as a fing ;
in the study area, is its very presence being previously ne
recorded. The apparent small number of plants and restric
locations are consistent with this species being a relatively rg )y
arrival and demonstratinghe importance of these pockets o|:|gurel5 Chiloglottis valida leaves

remnant bush as an island bridge between the Brindabe __

Range and the Canberra City bushland areas. But in this case not just for fauna such as birds and
marsupials, rather the flora of this orchid species. Orchidl$ees evolved a unique distribution

ability. The seed is miniscule and lacks any nutrients thus requiring a fungus to provide these
nutrients so the seed can germinate and grow. The millions otlikesseeds released by each
successful plants dried sgeapsule are wind distributed and their miniscule size allows their wide
distribution, which can include even over oceans to new land masses and islands. This strategy is
dependent on an appropriate mycorrhizal fungus being present in the soil wheredbd
eventually settles and inoculates that seed to form this essential symbiotic association. Australian
largely low fertility soils have, to increase agricultural productivity, been supplemented with the
addition of superphosphate fertiliser (Sleemardawalker, 1979; Jenkins, 2000). The use of this
superphosphate fertiliser has been detrimental to many native plant species and particularly
orchids (Corrigamnd Lech2022). The study area represents an island, within the surrounding
sea of agriculturemixeduse land from the lower slopes of the Brindabella Range to the urban
edge of the suburbs of Belconnen and Western. While not all agricultural practice used may have
included superphosphate fertiliser there is minimal remaining remnlumsh, and none so
critically placed to act as a land bridge as demonstrated by this find and recordiiulodlottis

valida

Corunastylislivicola(RufoudMidge Orchid)

Corunastyliglivicolais a small orchid considered very rare in the ACT. This species was well
represented in the study area with reasonable density and distribution. The survey team consider
to presence ofCorunastyliglivicolaof important significance, extending the range of this very
rare little multi flowered orchid. It can often be difficult to see among the other foliage they grow
amongst. The ACT has recorded six species of this genus of which this single specier has be
recorded within the gidy area. Corunastyliss one of a small group of orchid genera referred to

as having nomesupinate flowers. Most orchid single flower stem twists and is rotated 180° during
RSOSt2LIYSy (o CKAA Y2NXYIE GoAAGAY3T 2N aAYyOBSNBEA
the labellum presented below the column and dorsal sepal. In those orchids where the stem does
not twist during development then this relationship appears reversed with the labellum above the
column and dorsal sepal (known as m@suinate) (Egan et al., 2020). Included with
Corunastylis the other nonresupinate ACT orchids aKeryptostylis, Gastrodia, Paracaleana,
Paraprasophyllurand ThynninorchisCorunastyliss a genus observed as being subject to grazing
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generally in other areas of the ACT, suspected to be rabbits but this is not definite and could be
several other native marsupials.

Diplodium reflexum Dainty Greenhood
Diplodium reflexumvas a species nomenclature previously used
the ACT (Jones 2008) with some reservation. In more recent ti
the ACT speciemcluded in theDiplodium revolutuncomplex was
included in the newly describddiplodium ampliatunin 2019 with
Diplodium reflexunconsidered uncommon favouring coastal ares
The presence of these plantgould not only be a new species fo
the study area but also the ACT. While found during survey
theywere unable to be recorded as this species having no categ
provided, so insteadheir finder chose to recordhem on CNM
where this species name was currently availadgocoveringthe |
wider area Diplodium reflexunPhoto R. Gibbons.

There is not agreement on the distribution nor thetaal species Figure16: Diplodium reflexum
nomenclature for the ACDiplodium ampliatumwith the most Photo R. Gibbons.
recent Guide to Native Orchids of NSW and ACT (Copeland ...

Backhouse, 202avingthe ACT species all &plodiumreflexumwith Diplodium ampliatum
further inland. Where other guides and authorities support species a®iplodium ampliatum
andwould then support these smaller and different appearing specidiglsdiumreflexum.

Diuis

Diurisas a genius in the ACT demonstrates considerable variability within species and is known to
produce hybrids between different species particularly where they grow and flower together
Diuris pardinandDiuris chryseopsare an example of two species well documented as producing
such hybrids where they grow together and have overlapping flowering periods. The resulting
hybrids produced have a myriad of forms, variation, and colour combinations and marRings.

as a genius is considered to have evolved a food deception pollination strategy and though there
has been little supporting research on this pollination, field observations suggedDitwasare
pollinated by various species of native bees (Egan 2020, R0ité). The hybrids produced would
suggest the pollinators visiting differeBiurisspecies within their location but as the genius is
considered to produce no reward these bees are believed to be deceived into making their visits
mistaking them instead for native pea flowers. Where the species are sympatric, they readily
crosspollinate (Kuiter 2016). This process appears to be ongoing where the hybrids produced
remain fertile and sympatric then being the source of further cioskéination and further
variation. Where some hybrids are so different from either possible parent they are easily
identified. It is much harder to identify possible natural variation within species from hybrids. Or,
where the possible natural variation in one species resenielures considered typically
defining of a similar species.

When attempting to make definitive in the field species identification this variation makes that
task very difficult and subjective. While each member involved used their best efforts and
judgment to correctly make these identifications, a review of théacdcollected reveals examples

of records not completely representing the type descriptions for that species but where the field
judgment and subsequent review places them in that species.
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This consideration is most important with reference to the possible presence of Diuris
nigromontana within the survey area. This species has previously been considered present while
CNM orchid moderators have never yet confirmed a record as such. ViStkeridemic species
mostly confined to the Black Mountain, Aranda Bushland and Bruce Ridge general area. While we
found several examples, of what we believe is natural variation, resembling feature attributed as
Diuris nigromontana like, this remains anlikaly species for inclusion.

Diuris dendrobioides

Diuris dendrobioidean attractive purple coloured species of Diuris possibly more common in
grassland habitats in the area and is regularly found along the river corridors. In earlier times prior
to the current land usepractises,it is believed this species arfdiuris punctatawere more
prevalent. This species is now reduced to small populations in few locations throughout the ACT
where the several populations on the ridge above the river and the adjoining the former Pine

-

Figurel7: Diuris dendrobioidesa collage of the manyariations growing together in several close locations

plantation now cleared for housing represents a significant percentage. There appears to be
significant variation in both the colour and form of these flowers as the collage of images, Figure
xx, demonstrates. All these photos were taken by the authdwatclose adjoining locations on

the same day virtuall growing together. The variation for confident identification purposes is
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considerable with some even displaying yellow on their callus, a suggested differentiating feature
betweenDiuris dendrobioideand Diuris punctata

Bluett's Block Orchid Survey, 2022-23
Diurisidendrobiodes
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Figurel8: Diuris dendrobioides distributian the grassland near the river corridor.

While Diuris dendrobioideis said to flower later thaliuris punctataheir suggested flowering
periods do potentially overlap during November with these photos recorded early in that month
during a generally unusual flowering response in the 2020 late spring following both the
blanketing smoke from the previous fires and the drought breaking rains. As discussed below, in
the section on Historic Herbarium records, D. L Jones collected a specimen from this area which
has been recorded d3iuris punctataThis variation has raised some identification difficulties and
uncertainty regarding the possible presence of both species or the possible influence of the later
species with reference to the variations present.

Eriochilus

Eriochilugs a genus endemic to Australia and is widely distributed. Two species are recorded in
the ACT but onl¥riochilus cucullatus found within the urban areas and in the study area. The
other species€riochilus magenteus restricted to moist montane grasslands at altitudes above
1000 m.

Though bothEriochilus cucullatusnd Eriochilussp. wererecorded with the later used for
recording leaves following flowering it would be reasonable to safely assume all these records to
be onlyEriochilus cucullatusnd we have chosen to treat the data as this spedi@kile Eriochilus

is basically an early autumn flowering species the single leaf which can be not fully developed at
flowering, will remain through winter inttate springbefore withering.
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Thelymitra(Sun Orchid)

Thelymitraremains a difficult genus to establish a true diversity during
survey period, with the species identification period limitddhelymitrais the
orchid genus most like a typical flower, with all tepals (petals and sef
similar to each other in size, shape and appearance. It lacks the
specialized and distinct labellum appearance and function of other or¢
genera. They are calleSun Orchids because of their propensity for t
flowers to only open when the sun is out, on hot sunny, windless)id days
and only when temperature is sufficiently high enough. The flowers will g
open and remain open while these conditions continue, usually in
mornings and quickly close once any condition is no longer met. Cloud ¢
wind gusts, rain andold will all ensure closed flowers or flowers to quick
close. Many species dhelymitrahave evolved to selbollinate and some
species do not need to open at all to pollinate due to the friable nature of t
pollinia, or pollen packages. The bi@pollen is the white powder often seeix;q e 19 Thelymitr:
on these flowers. They are a genus with a single leaf of variable shapespecies present
size between species. Identification between different species can be diffchallenge if thg do
and closely related species are very difficult to idgriti a field survey contextnOt fully open.

as this can require close inspection of small featumlymitra species present a
challenge if thg do not fully open.

Many leaves of this genus were seen with some 2047 individual plants recorded, though
identifying the individual species proved more difficulthelymitrawere among the first survey

plants recorded with the leaves first appearing in late autumamnly winter but while the leaf

shape, form and size can assist identification, final identification requires the close inspection of

the open flowers and flower pgs which are not at all guaranteed to opé€Rigure 19) After a

brief few sunny days when the fir§helymitraopened, the weather quickly turned to weeks of

rain and the opportunity for diversity identification had passed. Adding to the limited available

time was the difficulty of species identification separation. Beside mostly subtle differences in

leaf shapeand size there were also subtle species differences in both flower size and colour, and

GKS Ft2gSNDa O2ftdzvy LI NI&as &Kl LIS aAxil Sz yR ¥F2

Two of theThelymitraspecies recorded arg@milar, both being normally blue and spotted. These

are Thelymitrajuncifoliaand Thelymitrasimulata O2 Y A A RSNBXR NI NB Ay (GKS I/ «
flower is slightly larger, identification requires close examination opib&t-anther lobe features

differences. Three ofThelymitraspecies recorded are part of tliéhelymitrapaucifloracomplex

(Jeanes, 2004; Bates, 2010) containing 23 Australian species of which 4 species are recorded in

the ACT Ofthese Thelymitraarenarig Thelymitrapauciflorg andThelymitrapeniculataare all

species recorded in the study ared@hese are all similasmall blue flowered specieslifficult to

identify from each of the other species in this complébhe otherThelymitraalsorecordedin

small numberswas the larger flowered andore distinct,Thelymitranuda Ths is one of 3 similar

ACT species and are part of thieelymitranudacomplex (Jeanes, 2013).

TheThelymitrataxa is vast and complicated with most species subject to complex inter species
association and hybridization events over time. The true species identification and any species
evolution or parental associations are likely only revealable by future DBlIxsis

29



Histaic Herbarium records

The historic data records of specimens collected and kept at the Australian National Herbarium
for this area and were incorporated into the Orchids Field Maps App created in October 2020 to
assist the postfire recovery efforts in Namadgi National Parkused for this survey included,

and using the species nomenclature for those records as at that date, recorded seven species:
Diuris calcicolaDiuris dendrobioide®iuris punctataGenoplesium clivicolMicrotis parviflora
Prasophyllum odoraturrand Pterostylis bicolor These records have subsequently been revised
with some nomenclature revision and updateBiuris calcicolarevised to Diuris pardina
Genoplesium clivicolaeclassified a€orunastyliglivicolg and Pterostylis bicoloreclassified as
Hymenochilusicolor. ThePrasophyllum odoratumecord of D. L. Jones from October 1991, is of
particular interest. The Field Guide to the Orchids of the Australian Capital Territory (Jones 2008)
listed ACT undescribeBrasophyllumspecies a$’rasophyllm sp. aff patens. Later this was
revised with firstiyParaprasophyllunjeaneganiaadescribedby D.L. Jondsr part of this grouping

with the remainder recorded aBrasophyllunsp. aff.odoratum A new species now described by

D. L Jones in 2021 for the remaining previously undescribed ACT species listed under the grouping
of Prasophyllumsp. aff. odoratum became Paraprasophyllum stipatum  Without further
investigation to examine the specimen sheet for this record it will not be possible to know the
actual species found, though it is importanPeasophyllunSpecies has previously been recorded

for this area. These records add a furtipetential 3species to the list represented by bodlr

survey data collectedsing the Field Maps Apgnd the CNM records for the area. WIEhuris
punctata Hymenochilusbicolor, and Prasophyllum odoratun{Paraprasophyllum stipatunm?)
Further investigationvill be required to better understand both the Herbarium specimen records
for this area and the current and previous nomenclature choices. Nomenclature changes are
recorded on specimen records but requires inspection of the individual specimen sheet record
which is available virtually but requires first identifying the individual sheet number identifier.
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Orchidspeciesrecorded.

Bunochilus montanuy®ontane Leafy Greenhopd
Bunochilus montanugigure20), isa spring to early summer flowering
species, rosette separate from flowering plants, flower stem thin 3
wiry, with 57 dark green leaves spreading up the stem. Flow&@,1
porrect to seminodding, pale translucent green with darker gree
stripes; sepal tips brown to orandwown; labellum oblong with
parallel margins, usually brownish with darker basal mound and bra

1 plant wasrecordedand a total 4 plants including CNM

Figure20: Bunochilus montanu:
Photo A. Gibbons

Cahdenia caerule@Blue Fingers

Caladeniacaerulea(Figure2l) is a p——
small early spring flowering speci i
with a pale blue to bright blue
flower, rarely white, with dark blue
bars on the labellum sidelobes
Labellum margins are entire wit
two rows of usually yellow call
extending nearly to the apgdones
et al, 2008; Egan et al., 2020; Jong
2021). Caladeniecaeruleais often
the first of the spring floweringFigure2l: Caladenia caerulea Photos D Corrigan & R Gibt

species seen. CNM

915plantswererecorded.

Cahdenia carnedPink Fingels

Caladenia carne@Figure22) is a spring floweringpecies with
variable, white to deep pinkoloured flowersthe labellum with
red barsand yellow calli It is commonly confused with Caladen
fuscata whictilowersearlier, is less robust and has a single flo
(Joneset al, 2008; Egan et al., 2020; Jones, 2021

453plantswererecorded.

Figure22: Caladenia carneBhoto.
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CaladeniaongestgPinkCap3
Caladenia engesta(Figure23) is a springo
early summerflowering species producing
1¢3 bright pink flowers with a prominent
black labellum calli. The dorsal sepal
strongly incurved over the columnThis
species is widespread but uncommon in t
ACT and is different to other species ¢
Caladenia being tall, bright pink wit
prominent black shiny calli on thabellum £ :
in 2 broad rows densely crowded at the ap¢rigure23: Caladenia congesta very bright pink form.
(Joneset al,, 2008; Egan et al., 2020; Jone.,

2021).

19 plants were recorded.

Caladenia fuscatéDusky FingeJs

Caladenia fuscatérigure24) is a small, early spring flowering orchlthas
a single leaf and produces a single flow&aladenia fuscatavhile similar
to Caladeniacarnea which can havemultiple flowers is distinguished by
floweringearlierand itsthinner flower stem(Joneset al., 2008; Egan et al.
2020; Jones, 2021 TheT f 2 écBlduikran be very variable from white t
an intense pinkandlabellumis white to pink with redobars andyellow calli.
This smallspecies i®ne of theCaladenissubgroup often commonly known
4 WCAY3ISNERQ

Figure24: Caladenia fuscata
640plants were recorded.

Caladenia major (Syn: Glossodia mgaxLip Orchid)
Caladenia majoor Glossodia majofno consensus regarding genus amg
thus nomenclature)Kigure25) is a larger early spring flowering orch
most often purple with white markings but can also occasionally
white. Caladenia majohas a single, prostrate leaf with short hai
(Joneset al, 2008; Egan et al., 2020; Jones, J02Nhese leaves ofte
emerge long before flowering

891plants were recorded.

Figure25: Caladenia majc
Photo RGibbon
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Caladenianoschata(MuskyCaps)
CaladenianoschataFigure26) is a spring
flowering species and one of thg
Caladeniassubgroups referred to as Capf
It has a singldleshy, sparseliiairy leafto
180mm The flower 1-5, is white,
externally greenish or reddishwith the
labellum sidelobes entiranidlobe has 4
rows of purple calli to strongly recurve
apex. (Jones et al., 2008; Jeanes, 20
Egaret al, 2020).

Figure26: Caladenia ustulata

39 plants were recorded.

Caladenigarva(BrownClubbedsSpideiOrchid)
Caladenigarva(Figure27) is a spring flowering Spider o
Mantis Orchid with a single, erect, hairy leaf. Flowers :
green with red central stripen the tepals and thick brow
clubs on sepals.The labellum is greeand whitewith a
maroon apex and margins with¢8 pairs of thin green
teeth and reddish black calli densely crowded in 4 ro
(Joneset al, 2008; Egan et al.,, 2020; Jones, 202
Caladeniaparva (previouslyphaeoclavia is one of two
ACT species of mantis spider orchids anaastly found
away from the urban areas in Namadgi National Park.
smaller than the other specigSaladeniaatrovespamore

often found around the urban areas. Figure27: Caladenia parva
Photo RGibbon CNM

One plant was recorde@NM Oct 2021

Caladenia ustulata (Brown Caps)

Caladenia ustulata(Figure 28) is a spring flowering,
species and one of th€aladeniasubgroups referred to
as Caps. It has a single, hairy leaf. The flower is whit
cream, externally brownish, with the labellum sidelobs
differing from other ACT species in this group with tis
apparent absence of entire lateral lobes and inste
more marginal teeth, with teeth appearing along mudg
of the labellum margins. The labellum is white with
purple apex (Jones et al., 2008; Jeanes, 2Bfaret al,,
2020. Figure28: Caladenia ustulata

1828plants were recorded in the norttvest of the reserve.
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CalochilusplatychilugPurple Bear®rchid)

Calochilus platychily&igure29) is a spring flowering specideund
in open forest, among low shrubs. It has a single, erect lea
400mm tall. Stem to 450mm tall. Flowers-9, to 30mm long,
greenish with maroon stripes, labellum has long purple dense ha
short purple calli, and 2 purple eyi&e glands on columnJ¢neset
al., 2008; Egan et al., 2020; Jones, 2021e flower is one of the
more spectacular witkthe hair coveredabellumresembling a beard
and the two purple eye$ke glands onthe column giving the
appearance of a bearded face looking back at the observer.

348plants were recorded.

Chiloglottis validgLarge BirdDrchid)
Chiloglottis valida (Figu9) is a springarly summeflowering species, ;
having two leaves to 100mm long usually prostrate. Flower sitmle.
35mm across, isrect, green or purpldrown, the labellum with paler
margins, and shiny black caliVhile the flower is prostrate with the 2
leaves, following successful pollination the fertilized seed pod is t
raised on an elongated stem to aid seed releaséorms extensive @
colones and is widespread and commdaund in many habitat€lones
et al, 2008; Egn et al., 2020; Jones, 2021).

11 plants were recordedcChiloglottis valida Figure30: Chiloglottis valid

Corunastylis clivico{&ufous Midg®©rchid)
Corunastylis clivicol@Figure3l) is asmall summer
autumn flowering speciesThese plants grow singl
or in small groups The dark green lea$urrounds
andisfused to the stemwith the free tip ending well
below the flowers The %30 flowersare tiny, semi
nodding, dark purplistblackand green The dorsal
sepal and labellum are hairlesk grows in dry open
forest and is easy to miss among the low shrubs &
grasstussocks

51 plants were recorded.

Figure31: Corunastylis clivicola
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Diplodiumampliatum(Large AutumitGreenhood) 7
Diplodium ampliatum(Figure 32), is alate summer to early

winter, autumn flowering species, rosette leaves separate
flowering plant, stem to 200mm with stem leaves. Flowe
normally single, to 40mm longyrect, curved leaning forward;
green, white and light brown striped, labellum protruding
prominently when setlight brown(Joneset al., 2008; Egan et al.
2020; Jones, 2021).

429plants were recorded.

Diplodium truncatum®Little Dumpieks

Diplodium truncatum (Figure 33) is a late summer
autumn flowering speciesthat is widespread and
common in the ACT It grows in colonies; rosetted
separateto flowering plants The3¢5 rosette leavesare

pointed, with flat margins The distincive flowers are
usually on short stems, lean forward, bulbcarsd white ¥
with green or reddisktbrown markings The abellumis |
dark red (Joneset al, 2008; Egan et al., 2020; Jone
2021). Under ideal seasonal conditions it flowers in go¢
numbers but in other years there mdye few or no & A Sape oap g
flowers with the tubers producing leabsettes instead Figure33: Diplodium truncatum rosettes
These leaves are long lasting and often remain well into the following late sfroyulations of
leaf rosettes without flowers are common throughout the AGTsome yeargpossiblytriggered
by climatic conditionsthey producean abundant flowering respons& heauthor observed that
the autumnof 2020 following a summer of weeks blanketed in smo&ad subsequentirought
breaking rains, produced an unusual, impress$igeering displayfor this species in many parts
of the ACT Subsequenautumnshave hadvery few flowers in most areas

unknown but with possibly 1400ptants were recorded.

Diplodiunreflexum(DaintyGreenhood)
Diplodium reflexum(Figure 34), is an autumn to early winter
flowering species, rosette leaves separate to flowering plant, s
to 200mm with stem leaves. Flowesigle, to 25mm long, erect
sickleshaped, green, white, and light browstriped, labellum green
brown, curved, prominently protruding when set. Differs fro
Diplodium ampliatum by the sickle shape of the flower, and the si
broadly notched curving inwards, not bulgi@neset al, 2008;
Egan et al., 2020; Jones, 2021).

16 plants were recordedCNM

Figure 34: Diplodium reflexur
Photo R. Gibbon CNM
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Diuris chryseops{&olden Moth Orchjd

Diuris chryseopsifFigure 35) is a late wintewearly spring flowering
species Flowersare seminoddingand light yellow with dark internal
streaks Petalsarenearly horizontal or droopinghe labellumisthree-

lobedwith the dde lobesbeingtiny andtoothed and the midlobe with
two densely papillate darker yellow callus ridgdeneset al., 2008;
Egan et al., 2020; Jones, 2021

120plants were recorded. - - _
Figure35: Diuris chryseopsi

Diurisdendrobioideglate Mauve Doubletadrchid) Photo A. Gibbon

Diuris dendrobioide@-igure36) is alate springto
summer flowering species with-2 leaves to
250mm. Stem ta400mm tall. Flowers -9, to
35mm across, pale purple with darker stripes a
blotchesor striations labellum midlobe purple,
callus ridges white with purple markingkateral
sepals to 65mmgreenishbrown. Fragran{Jones
et al, 2008; Egan et al., 2020; Jones, 2021).

55 plants were recorded.

Durispardina(Leopard Orchid
Diuris pardina(Figure 37) is a yellow
spring flowering specigesusually with
dark markings and dark coloured ste
(Joneset al, 2008; Egan et al., 2020
Jones, 2021 Along with Diuris
nigromontanaand Diuris semilunulatait
is one of three similar species recorded
the ACT All are similar in appearance to
the native pea flowers they successful
mimic. All havebright yellow to orange
yellow flowers with brown markings
Natural colour variations and othelFigure37: Diuris pardina

presentation variations can make identification very difficulhe regular occurrence of species
hybrids adds to the identification difficultyA fourth yellow with brown specieBjiuris sulphurea

is more distinct and more easily identified from these three species.

Diuris pardinaexhibits considerable variation in floral coloymatterns It also forms sporadic
natural hybrids witfDiurischryseopsigJones et al., 2008)

314 plants were recorded.

36



Diuris semilunulaté_ate Leopar®rchidp
Diuris semilunulatgFigure 38) is a late springummer flowering
species.Flowersare dark orangeyellow, heavily markedvith brown
and purple The lateral sepals and petals are curved backwards a
from the labellumwhile the dorsal sepals projected forwards and
appearsY 2NB f A 1S (KS WyThdiabéBn ideiply ¢
three-lobed, the side lobes erect, broadly rounded, the midlok
wedgeshaped, foldedJoneset al, 2008; Egan et al., 2020; Jone
2021). Diuris semilunulatas listed accurringat higheraltitudesin
Namadgi National Parkouthwest ofurban Canberra Jones et al.,
2008). Dr Mark Clements has also emphasised this general wes
restricted distributionin personal discussions with. Corrigan(M
Cements 2022, personal communication, 7 September)

Figure38: Diuris semilunulata
68 plants were recorded.

Diuris sulphuregrigerOrchid)

Diuris sulphuregFigure39) is a late springearly summer flowering
speciesthat flowers later than otherDiurisspecies It has a distinct
yellow flower with brown marking and two prominent brown spots ¢
the dorsal sepalvhich distinguish ifrom all otherDiurisspecies It
reproducesreadily by vegetative reproduction forming small coloni
(Joneset al., 2008; Egan «dl., 2020; Jones, 2021

The distribution of Diuris sulphureawas restricted to just a few
locations

46 plants were recorded.

DiurisHybrids
As is the case when certain species grow togethg
within particular genera such as for example in t
Diuris, Thelymitraand other families, hybrid forms
can result with also much variatiar both colour and
form. In particular, where botBiuris chryseopsand
Diuris pardinaare found together, hybrid forms arg
common. This was true for the study area and ma
identification more difficult. Figuré0 shows several
examplesconsidered not typical of type or hybrid
(Jones=et al., 2008; Egan et al., 20; Jones, 2021

Figure40: Diuris hybrids
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Eriochilus cucullatust | NE2y Q& . FyYR& hNODKARO
Eriochilus cucullatugFigure 41) is a late summeautumn

flowering species withlc5 white or sometimes pale pink
flowers and a singlggroundhugging, ovate, dark green, lea
The leafis onlypartially developed at flowering When fully
developed, is often still observed during the following spri
with the withered remains of the flower stem still evider
(Joneset al, 2008; Egan et al., 2020; Jones, J0Hriochilus
cucullatusappears to be concentrated in several areas adjac
to the Truffle (# D) and Wiriya (# 12) gat¥ghile these records
are broadly consistent with historical data, it is reasonable
expect plants are present in lower concentrations at oth
locations. This requires further work and may be aided by
LINBEaSyOS 27 {astingleav@dJSOASaQ f

FigUre 41: Eriochilus cucullatt
Photo A Braniff CNM

111plantswere recorded.

Hymenochilus cycnocepha(@van Greenhood)
Hymenochilus cycnocephal@idgure4?) isa spring flowering
species It has 224 small, greerflowers that arenell-spaced
or crowdedand shiny. The labellumhasa prominent dark
greenishblack basal appendage, having a forwaminting
central beak nearly at right angles Hymenochilus
cycnocephalus while like Hymenochilus bicolor is
distinguished by the different labellum basal appenda
(Jones et al.,, 2008; Jeanes, 201gyan et al, 2020)
Hymenochilus cycnocephalusvas more restricted in
distributionand mostlyfavouredthe highereastern slopes in
several locationgnd in woodlandetween the gas pipeling
and the GasPipelineTrackwhere both species were found

but in separate locations and populations. Figure42: Hymenochilus cycnocepha

221plants were recorded(These photos are currently not from BBo Fig. 33

Microtis pawiflora (Slender Onio®rchid)

Microtis parviflora (Figure 43) is a springsummer flowering
species which has a single, cylindrical leaf enclosing
flowering stem The erect inflorescence ha%0¢80 tiny,

insignificant green flowerghat are crowded at the top of the
spike The labellum oMicrotis parviflorais c. 1.6mm long,
heart shaped, the margirare flat or wavyand theapexis not

notched It hasa basal callus of two separate dark greé
mounds The apical callus absent or very smalbeset al,
2008 Egan et al., 2020ones2021).

oy

878plants were identified and recordedrhisis an undercount
and more specific work is required. Figure43: Microtis parvifiora
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Oligochaetochilus aciculifornfideedlepoint Rustiiood)
Oligochaetochilus aciculiformigFigure
44) is aspring flowering species, basd
rosette leaves 82 encircling stem. Ste
to 250mm tall. Flowers -10, to 16mm
long, projecting forward or senmodding,
greenand brown with translucent areas
with brown tips to tepals,dorsal sepal
with a short upcurved pointjabellum
brown with white bristles(Joneset al,
2008; Egan et al., 2020; Jones, 2021).

Figure44: Oligochaetochilus aciculiformis Photo R. Gibbon

66 plants wererecorded.

Pterostylis nutanéNoddingGreenhood)
Pterostylis nutangFigure 45) is alate ER=
winter to spring flowering species, leave==r¥ &%

=

to 90mm long, forming a loosdasal =

=

rosette and distributed up the stem.

Stem to 300mm tall. Flowers single, t
25mm  long, strongly  nodding; ¢
translucent, green with darker greeré,
stripes, apex light brown, labellum gree
brown. Can form large colonié¥oneset =

al., 2008; Egan et al., 2020; Jones, 20217 : ‘
Figure45: Pterostylis nutansPhoto M Lech

252plants were recorded.

Pterostylis pedunculata (Mardoood)

Pterostylis pedunculatéFigure46), is a spring flowering
species, leaves to 65mm long, veins prominent, forming
basal rosette. Stem to 250mm tall. Flowsirggle, to 20mm
long, erect, green and white stripeat basewith brown or
blackishmarkings on tepalat the apexlabellum darkered-
brown, blunt, just visible when set; is widespread a
common(Jonest al, 2008; Egan et al., 2020; Jones, 202

86 plants were recorded.

Figure 46: Pterostylis peduncula
Photo R. Gibbons
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Speculantha rubesce(®lushing Tingreenhood)
Speculantharubescens(Figure 47), is asummer autumn
flowering species, rosette leavésl5 on a stalk at the base
of the inflorescence appearing after first flowering, or for t
non-flowering plantsa little later. Flower $em thin, wiry, to
600mm tall, with basal rosettes. Flowersl8, to 12mm,
erect,well-spaced facing inwards, green and white stripad
the basewith apex darkbrown on tepalsageing to red or dull
pink; labellum not visible, dark reddish brown with whit
stripes(Joneset al,, 2008; Egast al., 2020; Jones, 2021).

We recorded many more leaf rosettes of nflowering
plants than those in flowera seasonal variation feature o
this species.

Figure47: Speculantha rubescens

51 floweringplantsand 1449 norfloweringrosetteswere recorded.

Thelymitraarenara (ForrestSun Orchid)
Thelymitra arenarigFigure48), is aspring to early summer
flowering species, with a singliéeshy, ribbed|eafto 300mm
long. Stem 400mm tall. FlowerslB, to 26mm across,
opening briefly or not at all; purplish; column pale blue wi
darker stripes, posanther lobe brown with yellow apexthis
is another ofthe Thelymitra paucifloracomplex, difficult to
identify from other of this complex other than by the longss
channelled leaf and numerous small flowgd®neset al, [
2008; Egan et al., 2020; Jones, 2021).

Figure48: Thelymitra arenaria
3 plants wererecordedCNM Photo R. Gibbons

Thelymitrguncifolia(Dotted Sun Orchid)

Thelymitra juncifoligFigure49), is aspring to early summe
flowering species, with a single, slender, to 200mm long |
Stem to 300mm tall. FlowersS, to 35mm across, light blu
with darker spots on petals and dorsal sepaby have gree
tips to sepalspostanther lobe with dark purplish band an
yellow apex with often irregular, crowded band of long gla
(Joneset al, 2008; Egan et al., 2020; Jones, 2021).

53 plants were recorded.

Figure49: Thelymitra juncifolia
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Thelymitranuda(PlainSun Orchid)
Thelymitranuda (Figure50) is a species
with a single, ribbed, or channelled, led
that is 100¢250 mm long x 5¢12 mm
wide. 1¢12 flowers are 20c35 mm
across, open freelgnd aredark blue to
purplish. They aresometimes pleasantly
scented. This species is another membjil
of the Thelymitranuda complex andts
distribution is poorly known within the
study areaandin the ACT and NSW. T
flowers are longived, insecipollinated,
and open freely on warm sunny day*rFigureSO: Thelymitra nuda
This species is generally confused wi

the more common Thelymitra alpina

(Jones et al., 20Q8eanes, 201FEgaret

al,, 2020.

2 plants were recorded.

Thelymitrgpauciflaa (S3enderSun Orchid)
Thelymitra pauciflorgdFigure51) hasa single,
thin, channelled leathat is3¢6 mm wideand
to 300 mm long It usuallyhas smallpale blue
flowers but are sometimes pink or white
(Joneset al,, 2008; Egan et al., 2020; Jone
2021). Thelymitra paucifloras often difficult
to identify, with identification reliant upon a
combination of a slender leaf, few, small s
poorly opening flowers, anthe lowest flower
bract not fused tdhe stem The column arms FigureS1: Thelymitra paucifiora
for the type of this species are described

being sharply bent upwards at 90°midwa

along. This later point is rarely if ever seen i

the study areaand generally in the ACT

80 plants were recorded.

Thelymitrgpeniculat (TrimSun Orchid)

Thelymitra peniculat@Figure52) hasa single, slende20 mm wide
ribbed leafto 400 mm long It hassmall usually blugurple flowers
(Joneset al, 2008;Egan et al., 2020; Jones, 2021IThelymitra
peniculataand Thelymitra paucifloraboth similar looking species
of the Thelymitra paucifloracomplex,appear to grow together at
many locations

i

24 plants were recorded Figure52: Thelymitra peniculata
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Thelymitrasimulata(GracefulSun Orchid)
Thelymitra simulata (Figurg3), is asummer
flowering species, with a single, channelle
leaf to 150mm. Stem to 350mm tall. Flowe
1-6, to 25mm across, blue with spots on dors
sepal and petals, column blwehite, post
anther lobe brownrpurple, with yellow apex
(Joneset al., 2008; Egan et al., 2020; Jone
2021). This is a species considered rare in tl
ACT.

Figure53: Thelymitra simulata

55 plants were recorded.

Potential threats and factors influencing orchid distribution

A range of influences including human occupation and ecological and environmental factors (such
as geology, soils, vegetation, temperature, moisture, and presence of mycorrhizal fungi and
pollinators) haveaffected andhave the potential to cause future impacts on the distribution,
abundanceand richness of orchid populationsthme study area Factors identified are discussed

in more detail below.

Pollinators and orchid mycorrhizal fungi

Orchids have evolved incredibly unique pollination strategies, often requiring specialised
relationships with pollinating animalén many cases, single orchid species require a single species
of insect (including waspsgative bees, flies, fungus gnats) for pollinatiohe range of orchid
pollination strategies include food rewards, food deception, sexual deception, odour deception,
selfpollination,and asexual reproductionExcept forselfpollinationand asexual reproduction,
insect availability i®ssential for successful pollination (Weston et al., 2005; Backhouse et al.,
2016; Scaccabarozzi et al., 2019; Egan et al.,; 202@s2020).

Generally, orchids have thousands of tiny seeds which lack cotyledons and endosperm
Consequentlythey have minimal nutrient reserves for germinatingll orchids have developed
specialised symbiotic relationships with soil mycorrhizal fufdiesanay be speciespecific and

are necessary for many orchids to germinate ama@llow all species to grow beyond the early
stages of developmentUpon dispersal by air, orchid seeds must land near suitable mycorrhizal
fungito survive (Weston et al., 2005; Kormick et al., 2018; Jones, 2020)

The presence or absence of orcisigecific pollinators and mycorrhizal fungi would likely influence

the locatscale distribution and abundance of orchidstle study area The diversity of both
species and genera would suggest a diverse range of suitable mycorrhizal fungi available in the
soil and with the apparent recent arrival Ghiloglottis validasuggests the area is a suitable bridge

for orchid species.
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Grazindyy kangarooand other macropods

There is som@razing of orchid flowers and leaves by herbivores ingtugly area which may
increase if the urban development further concentrates kangaroos into the remaining available
habitat It was noticeablean some areas, orchids were more prevalent where protection from
grazing by growing among shrubs such as speciespibspermunand Kunzedor example.

In recent yearsthe eastern grey kangarodi@cropus giganteyshas increased significantly due
to less predation by humans and dingoes, as well as increased permanent water availability e.g.,
from farm dams

A study by Faast and Facelli (2009) found that the exclusion of kangaroos and other florivors meant
of two orchid species in South Australia seavere almost three times more likely to produce
seed than those not protected from grazing.

Disturbances / grazing by other native animals

ground litter (Rowley and Russell, 2020).islta bird species ’;
knownfor digging up and eating tube(&igure 54pf Acianthus =
collinus and Pterostylis nutans orchids at Black Moungaid
other colonising species dbcationsin the ACT anchas been |
recorded on camerdraps eating the flowers of Caladenia spid ';&a Sa\S
orchids in South Australia (Faast & Facelli, 2009; Faast,2(Figure 54: Wh|te-W|nged choug
Omnivorous kinglebacks (Tiliqua rugosaye known to eat damage Photo

flowers (Jones, 2021l In the bush the mostly herbivorous Brushtail possum (Trichosurus
vulpecula) predominantly eats Eucalyptus leaves but is known to eat some shrubs, herbs, flowers,
and fruit (State of Victoria, 2017)lnsecs are also responsible for grazing damage to orchids,

Figure55: Collage showing evidence of grazed orchid flowerslaades, presumably by kangaroos, in Goorooye
Nature Reserve, observed during the Baseline Survey
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mostly the flowergFigure 55) A species of case moth appears to choose decorating its case with
the tepals of Diuris cheeopsis, possibly because their flowering coinciding withcjite of their
activity.

Overabundant or invasive animals / plants

The most imposing®tic plant speciess thePinus radiataMonterey Pine), having previously
escaped from the several adjoining pine plantations and now are both in numbers along the south
eastern boundary edge and occasionally seeded among both the forest and woadéssd

DSY SNI f t & = -Pindy Re®yé linSairelativielg I presence of weeds on much of the area,

thus making it of a high ecological quality. This indicates that though adjoined on both sides by

rural grazing and associated activitidgere has been low disturbance at the site. The presence of
extensive cryptogam cover (including mosdietiens,and algal crusts) furthdandicatesa lack of

recent domestic stock grazing, and as such a heightened conservation value as the land is relatively
undegraded ad thus of high quality Exotic plant species are more present at the margins where
woodland joins the open grazing grassland where many species have established including weeds

such asSheep SorrelSkeletoaweed> / | LIS SSRI t IAfichSINFegrasQang OdzNE S =
{ G 2-N0DANRK 2 dz& § KA & WortS@ presenyiRthetudy aM@TKes€xampete with

native grassedprbs,and orchids.

Feral animals such as rabbits and hares result in overgrazing and the suppression of regeneration
of native vegetation including orchids in teudy area as they do in moateas,and ths is more
prominent in years of reduced rainfalln recent years there has been feral dear activity in the
study area with damage to tree bark.

Fire regimes

Fire is a fundamental part of Australian ecosysteintsffects orchid species in different wags
some are highly sensitive to fire while others are stimulated by #estralian terrestrial orchids
have generally evolved to adapt to summer fires vittle tuber safely dormant below ground
during this period. Orchids plants directly exposed to fire are generally destr@&pastssive fuel
reduction burns can cause structural change to vegetation communities, and ifofffigrare

dzy RSN F {8y & GKS Ayl LLINRPLINAFGS GAYSa 2F GKS @

flowering season, this can damage or destroy the abaweergl portion of the plantdefore the
next seaons replacement tubers are formaddcanhave negative impacts on orchid populations
(Egan et al., 2020; Corrigan, 2020; Jones, 202hy asset protection, fuel reduction, burning
management practise thadoesnot include orchid protection considerations and practice will
unduly damage both the diversity and density of these unigue native species.

Seasonality anenvironmental factors

Orchid growth and flowering has evolved a diversity of strategies and flowering times throughout
the year Arange of species flower ieveryseason, with different species categorized as either
spring, summer, autumn, or winter flowering.

Orchid growth and flowering is a fickle process, influenced by many environmental and seasonal
variables such as rainfall and temperaturéhese essential conditions are neither completely
known nor fullyunderstood andvary between species and seasoriBifferent combinations of

both environmental and seasonal variations influence appear less than predictable outcomes
These varied outcomes are also neither necessarily similar nor general for all spesesson of
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good rainfall may produce eorresponding good flowering season in some species or in some
years but cannot be considered ensured as other factors appear to also influence how a species
responds in any given flowering yedgood rain following years of drought or following fires will
produce an unusual flowering response in the first or even the second year, in some but not in all
species. Following the proceeding years of severe drought then fires with weeks blanketed in
smoke, floweringfter the 2020 ate summer firesn Southern Tablelandgrovided some unusual
flowering responses in some speciém example species w&splodium truncatumwhich in the
autumn of 2021 following the preceding year of smoke, fire, and rain, flowered in above average
numbers In autumn of 2022, there were generally few flowers with most plants just producing
leaf rosettes insteadThe survey numbers are likely to represent some of these variations in some
species with each season being a unique response to the pregradith current conditionsAs
previouslydiscussedthis survey commenced following several years of above average rain but
the poor late 2022 spring and following summer rains resulted in a poor flowering response in
many species throughout much of 2023 and will be negatively reflected in the survegresul

Climate change

Based on regional climate modelling for NSW and the ACT (NSW Government and ACT
Government, 2014), climate change is expected to put additional pressure on the existing orchid
populations with a predicted decrease in spring rain and an increase in sumchaugumn rain.
Maximum and minimum temperatures are projected to rise by-@%C and 040.7°C
respectively, and the number of hot days will increaSevere fire weather days are forecast to
increase in summer and spring, as well as the averagediather for springsummer,and winter.

The decreased rainfall in spring is likely to reduce the number flowering in spring, which is
generally the peak season for orchidsny increase in fires would also reduce the number of fire
sensitive orchid species.

Urbanisation

The study areé atthenewerSR3IS 2 F / | y 6 SNNI Qtas likesNtbak djstritiyo@ A N2 y Y S
of orchid species once extended into what is now the suburlefiman Prospect Orchids

recorded in this survey particularly on the lower eastern edge of Block 12 are in areas marked for
further development and unless translocated will be destroyed. The locations of Diuris
dendrobioides are perilously close to the edge of the curidatelopment just above the river

corridor. There is also the possibility that nomtive plant and aninal species and rubbish /

pollutants may be introduced from the urban environmeithe increased local population adds

the potential of greater interest and visitation to this remnant bush area which without
management and suitable access paths, possess a potential source of damage to these orchids.

Disturbance / removal by visitors

Finding native orchids growing in the bush can be an exciting experi#tigieors should be
reminded that the native orchids in tHeushare protected under State and Federal legislation
and should not belamaged oremoved Asorchidsare fragile, visitors can also unintentionally
tramplethem and other rare and endangered plants if they do not stick to designated trails.
Other than the access road and the branch to the north midway along there are currently not
trails through the bush areas with potential of orchid damage from walkers.
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Gaps, limitations, opportunities

Specific issues relating to the data uncertainty, limitations of the survey and opportunities for
further work identified during the survey are discussed below.

Datarecorduncertainty

Bluett's'Block'Onchid Survey, 2022-23

Data Confidence Individual orchid records Last updated - 7 Dec 23
[ Lowest 1 Orchids (COS)

1 Lower A Orchids (CNM)

[ 1 Moderate

- Higher ? . 0'.25 . 0;5 ' . . ‘]

[ | Highest " Kilometers

Figure56: Confidence in distribution of, and the presen@bsence of orchid data collectec
Goorooyarroo Sanctuary Extension. Data accurate as of 6 December 2022

The data collecteds not a total record of all orchid plants within tretudy area Notall survey
participants recorded their tracks on GPS nor were all visits recorded. From the map of GPS survey
tracks Figure xxnot all initially intendedareaswere visited, nor were those areasvhich were
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visited, visited sufficiently ofteor as completelyo ensure the full diversity of potential species
was recorded.Thevolunteer workforcehasconducted anmpressive, sustainedffort to cover
thislarge area to survey, within a finiggeriod, with limited volunteers and donating their valuable
time. The Orchid Society undertook as comprehensive as possible survey of thif\araeeas of
orchid concentration were identifiedgreater revisitation effort was directed towards areas
favouringgeneral ochid suitable habitat wherethe likelihood of further diversity of speciés
supported. While wishing to find as many orchids as possible during the period the Society has,
unintentionallyprioritisedrarer speciesand species diversityver species more common and of a
less significant statuand absolute density The genus oMicrotis was possibly the main under
reported species and for reasons of identification difficultmdy the genus was regularly
identified. The Society believes more work is required to fully determioth lthe diversity and
density of Microtis orchids butwhile only one species has been identifidiktlieve a good
understanding of the currendlistribution and basicdensities has now been recorded good
understanding of areas of orchid concentration identified for both future monitoring and research
projectshas been achieved

Data confidence mapg-igure56) provide an indication of the reliability of the data presented,

i.e., how likely the data represents the actual distribution of the orchid .datais is particularly
useful in areas where orchids are absent as it helps determine the true likelihood of the presence
/ absence of orchids.The maps were compiled based on the frequency an area was visited,
knowledge regarding previous land use, and casual observations of ecosystem and habitat health.

As discussed previously and displayed in Figurthgxse of carried GPS devices specifically to
NEO2NR 'y AYRAGARIZ f Qad adzNBSe& NI Ofthispijgct S I OG A
The saved tracks are imported and viewed altogether in ArcGIS Pro providing a useful indicator of
areas covered and areas requiring further wofkese visitation recordsgavethen also benused

to indicate seasonal visitation to ensure both total area coverage and seasonal area caverage

These recordscan row be compared to growing and flowering periods potential specasy

survey gaps may be identified and provide a better understanding of data certainty.

Countingdensityuncertaintyissues

The recording method used, has a potential for double counting. While double countingiplants
flower presented little opportunity to count a plant more than once, where this was identified,
those second records were excluded from the final totdlseserecordsstill currently exist in the
data records seandhave been notated to indicate this issue.

Duplicate entries were identified in CNM by multiple users and by same / different observers with
time. Duplicate entries where species were initially entered as genus ardtezed instead of
updating previous records with a revised species namdthough duplication of records is
uncommon, this has implications for the species counts and maps.

The issue of multiple counting is more significant where in the early growth period of a plant,
before flowering, the actual species was not identified, then it would be recorded by genus only,
such asThelymitrasp, Microtis sp.or Diuris sp.for example. Should these plants later flower
and be species identifiable, they would then mostly be recorded in a second, species specific
record, but without first trying to identify any previous record for that location, that may have
already recordedhat sameplant and instead updating those records. This would not inflate the
species count but would inflate a combined genus count. This, in reality, was only tdtethe
Thelymitragenus, as they were in leaf, then bud from when we first started the survey in late
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winter. At that time, we recorcedthese plants as an indicator for areas we needed to revisit. Due
to weather conditions helymitraflowering was compressed into a very narrow window, resulting
in identification difficulties andan undercount of speciesSothe overall outcome is unlikely to
represent any significant overcount aiitdis more likely there has been an overall undercount,
particularly a diversity undercount for this genus.

Mostly, only specieswith flowering plants were counted minimizing any double count issues.
When counting large areas and numbers of flowering plants, while every reasonablevedfort
made to gain an accurate count, some errors must be expedféehope these errors are neither
common nor significant.

While we made every effort to cover all areas, the large area of the Sanctuary extension combined
with a limited volunteer workforce due to COVID 19 restrictions andicasiess resulted in
several periods where we did not have the personnel resources sufficient for the task. This was
particularly the case during the shorhelymitraflowering period which was also shortened by
several weeks of rain. This was also true to a lesser extent durinDitines pardinaflowering
season. A limited workforce during periodglofvering abundance did restrict and limit recording
species both diversity, densjtsind total distribution to some degree. This workforce limitation
has resulted in an uncertaintggarding the full species diversity, the true species density and true
species distribution particularly determining the furthest extents of any species distribution, a
labour intense activity requiring many repeat visits to areas.

Recordingystemmenuuncertainty

Possibly the greatest source of uncertainty is menu selection design error or eft@€anberra

Nature Maprecord format wasdopted into the ArcGIS Field Maps App used to collect and record

LX Fyd ydzyoSNE® ¢KSasS LINPANIXYa SIFOK 2FFSNI Gg2 YS
YR W! odzyRFyOS ! LILINRPEQYX (GKS FANRG SyidaNEB NBI dzAi NB
requires choosing a range from a pulldown menu list. These menu fields would appear reasonable
from a design aspectiftheywefeA NE (1t @ 020K YI ypRrbx@2 BE al ¥ RYEIES O2 Y RO
of first entry to be sure it fell within the intended range. Then each record entry would hold a real

number of the plants observedJnfortunately,amost important fieldW! 6 dzy R y OS 9EI 06 Q=
a mandatory requirement to complete a recoid CNM recordsand was initiallyalso not

mandatoryin the Field Maps AppRather than counting and recording the actual number of plants

(or best approximation) the collector can just select a rawgbout entering an actual number.

The range choice options3, 4¢15, 16,100, 10£1000 and 1000+ when being the only indicator

entered, quickly becomes a source of considerable uncertainty and to the most part meaningless.

While only selecting a¢B range for a single record count, appears to introduce a limited

numerical uncertainty, it represents a 300% potential uncertainty rather than using the actual

number. This percentage uncertainty only increases as larger ranges are also selected. Many
usersand records have unfortunately adopted the simpler selection of a range making the number

records mostly meaningless. It is possible users are reluctant to enter an actual number where

GKS FASER (GAGES dzaSa GKS S N)dayediffiulydn cobhtingdzy Ry OS
adzOK a fFNBS O2dzyd 2NJI RAFFAOAA & GSNNIAYyZI ONBI b &
It may also be that users have forgotten the exact number of plants by the time it is entered at
homewhen choosingisingthe CNM web pageption. !  NB Yl YAy 3 y2{ dzaAy3a WSEI
would some explanation, but it is most likely convenience for this preference of choice. Without

requiring extensive countinghe data would be much more useful if an actual number entered

could be made mandatory. While an accurate count would always be preferred it is not always
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practical, then an educated considered estimate would be eminently more usefulutiaga

much less useful dropdown range.rdtorders choose th&01¢1000 range because they can see

there are somewhere between 12050 plantsselecting either of these numbers or somewhere

in between would have more meaning than the current 40000 range. We have now sfogd
F2ft26Ay3 GKS /ba FLILNRIFIOK o6& YIF{Ay3a GKS W! od:
complete any recordWe recommend CNM consider a simitgsproach.

Speciesdentificationuncertainty

AsTable 1 in the Key Findings section above reveals often large numbers of orchid plants are
recorded without specific species identification also attributed, with 18igdlodiumsp., 773
Microtis sp., 1164Pterostylisalliance, 141 Pterostyls sp., 1449 Speculanthasp. and 1716
Thelymitrasp. all significantly large numbers. To add to these are2theCaladenia sp., 81
Calochilus sp., 45 Diuris sp., 70 Eriochilus sp., and 93 Hymenochilus sp., etc. A6®idl af
48.6% of orchid plants recorded withospecies identification able to be attributed. In several
genus there is a small possibility of a potential double coumére in the cases of Caladenia,
Calochilus, Diuris, Hymenochilus and/or Thelymitra for example an orchid-floprering growth

stage was recorded by genus then later while in flower the species recorded in a second record.
While we cannot eliminate thispossibility,we believe this was minimal if at all trwend the
numbers not greatly incorrect

With the strong possibility from the current observatioasd some species additional habitat
requirements it would appear reasonable to consider, in the study are&ulochilus, Calochilus,
Chiloglottis, Corunastylis, Eriochilus, Hymenochilus, Microtggyd@hetochilusandSpeculantha
as being the single species otherwise recorded for that gefruthe case of botlEriochilusand
Speculanthano other species is reasonably likely for habitat reasons

Both genera oDiurisand Thelymitraremain difficult to always separate into individual species.
These both in some species show considerable variatiortemtito also form hybrids between
co-flowering speciesn each separate genus. With bofhuris pardina and Diuris chryseopsis
species recorded within the study area, their known propensity to form hybrids an@itiés
pardina exhibiting considerable variation in florablour-patterns (Jones et al., 2008), created
some identification uncertainty. Similarly the Thelymitraalso show ensiderable variation,
particularly the Thelymitra pauciflora complex. Adding to the difficulty of identification
uncertainty inThelymitrais the genus tendency to onbpen tardily on hot days and they may not
open at all in periods of cool cloudy weather (Jones et al., 2008).

To improve data collection and post collection quality control, additional information such as:
taking photos of flowers from front & side on, taking photos of whole plant and leaves with scale,
making notes of flower sizgvidth and length), and leaf characteristics including width and length
would be beneficial.

Seasonalariationuncertainty

Orchids are at best ficktegardingflowering regularity This isdlependent on not fully understood
seasonal and other variables resulting in years of unreliable flowering and growing responses
followed by a season of abundant flowering responses. While good preceding rains can produce
a reasonable orchid displaiy cannotbe guaranteedmaking it hard to know if in any given year

all orchids will be seen. In some fire dependent spedes example a species such as
Paraprasophyllunbrevilabrewill be found flowering in large numbers following fires, as was seen

in Namadgi followng the 2020 fire(Corrigan, 2020put is unlikely to be seen in such numbers
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until the next fire event. Seasonal variation is likely the reasonleafyrosettes weragecorded
during the survey periotbr what is believeds Diplodium truncatum

Seasonal variation potentially hassulted inunderreported true densities. While the year of this
surveywas initially part of awetter than normalperiod, poorer late spring and summeasin
resulted in very dryautumn conditions andooor autumnorchids. This also resulteth generally
poor orchid flowering during the following 2023 yeah longerterm study will be required to
ensure seasonal variations are both established and incorporated into the records fetuithys
area.

Historicrecord uncertainty

Thee are very fewhistoric data records for thetisdy area The Herbariumspecimencollecion
records for the studgrea held by the Australian National Herbariamdthen duplicated on Atlas

of Living Australiapreviously discussed abodey (1 KS WY S@& |, gdsghRdiffioultiésA & Odza & A 2
with uncertainty both regarding exact location detail accuracy and species nomenclature issues
The location information associated with these records can be inconsistent with the location notes
provided in the record and with many m@als for a general area all grouped at a common location
unlikely to be that where each specimen was found. In the associated records for this survey
examplenone of the recordare indicated adocatedin the studyareathough closer ready and
study of location notes indicates these records are in fact of plants collected from the study area
The uncertainty regarding species nomenclature changes results in difficulties with species
identification and continuity and continuing availabilityof records and meaningful record
searche®n databasesWhile species nomenclature changes are recorded at the specimen sheet
level, subsequent sheet identification requires a different identification process and possibly only
at record source. Further work is required to understand this issue and the idatitfi
processes required.

Recommendations

The following actions are recommended to advance knowledge, protect, and conserve orchid
species in the Blue® Block:

1. Continue research and recording of orchid species within the sanctuary in future years
to build on the work already undertaken and add a greater depth of orchid species
knowledge for this area. Recent observations indicate that there is more to be
discoveed and recorded. The fickle nature of orchid growth and flowering means no
single season or even successive years is likely to reveal the full record raxgenor

2. Reuvisitthe identification of the Thelymitraspecieswith reference to addressing the
variation and / or hybrid forms not currently recognised.

3. Ensurebiodiversitymanagementnd ecosystenrestorationplanswhichincludeweed
control and fire managementare amendedto assistin the conservationof orchid
populationsdocumentedin this report.

4. Categoriseorchid speciesbasedon their fire toleranceand their responseto fire and
include thisin the Bluett@ Blockbiodiversitymanagementand ecosystenrestoration
plansto determineappropriatefire regimes.
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Conclusion

The 202-2023 . f dzS (i (®iaey Riflgeb&dline orchid survey recaed the diversity and
density of native bush orchidsithin the remnant bush area between the current urban edge of
Denman Prospect Block 11 and the rural properties of Piney CreeRminmd) Valley to the west,
Uriarra Road and the Molonglo River

Thisstudyareacontains & unevenly distributednoderately diverse orchigopulationwith more
orchids present in the norttvithin less disturbethabitats When compared with similar locations
in the ACTthe diversity of specieis very rich considering the historic rural use of thdjacent
land and rural properties Of the approximatelynow 132 known ACT specie83 species
representingl4 generaare present in thestudy area In manyareas orchidsippear tohave not
been impacted by agricultural pactises, with the orchid densityand diversity very well
represented As it appears qevious agricultural practiscehave mostly been grazing and
plantations, theinclusion ofpasture improvementand fertilizer applications andntroduced
species haveeen limitedwith little detrimental consequences for the natural orchid species

Due to the fickle nature of orchid resporss® seasonal variations, it is unlikely that the true
diversity and density was recorded. Additional constraints such as difficulties identifying some
species, hybridisation, inability to cover all areas in all seasor gaps in dataecords also
constrain results.Regardless this study has established a solid start to recording and
understanding the general species diversity and densityindh . f dzSRinéy(Ridge.afe2dd |
remnant bush

Despite the shortcomingsutlined abovethe survey provides erucialbaseline understanding of
the orchids present in ik special area of remnant bush remaining between the current urban
edge and the adjoining rural propertits the west 6 previously unrecorded speciegere found,
and14,137individualorchid plantswere recorded. Of these, some waggtically endangered or
veryrareincludingCaladenia congesta, Corunastylis clivieold for the ACDiplodium reflexum
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Appendix

Species lists 33 Specieg
Scientific Name Common Name

Bunochilus montanus Montane Leafy Greenhood

Caladenia caerulea (syn. Cyanicula caerul| Blue Fingers, Blue Fairies

Caladenia carnea Pink Fingers

Caladenia congesta Pink Caps

Caladenia fuscata Dusky Fingers

Caladenia major (sylossodia major) Waxlip Orchid

Caladenia moschata Musky Caps

Caladenia parva Brown-clubbed Spider Orchid @

Caladenia ustulata Brown Caps

Calochilus platychilus Purple Beard Orchid

Chiloglottis valida Large Bird Orchid )

Corunastyliglivicola Rufous midge orchid

Diplodium ampliatum Large Autumn Greenhood

Diplodium truncatum Little Dumpies *?

Diplodium reflexum Dainty Greenhood )

Diuris chryseopsis Golden Moth

Diuris dendrobioides Late Mauve Doubletall

Diuris pardina Leopard Doubletail

Diuris semilunulata Late Leopard Orchid

Diuris sulphurea Tiger Orchid

Eriochilus cucullatus Parson's Bands

Hymenochilus cycnocephalus Swan Greenhood

Microtis parviflora Slender Onion Orchid

Oligochaetochiluaciculiformis Needlepoint Rustyhood

Pterostylis nutans Nodding Greenhood *

Pterostylis pedunculata Maroonhood *

Speculantha rubescens Blushing Tiny Greenhood

Thelymitra arenaria Forest Sun Orchid @

Thelymitra juncifolia Dotted Sun Orchid

Thelymitra nuda Plain Sun Orchid 7

Thelymitra pauciflora Slender Sun Orchid

Thelymitra peniculata Blue Star Su@rchid

Thelymitra simulata Graceful SwOrchid

* New species for are&NMonly recorded during survey on CN@;not recorded during
survey periody species identification uncertainty.
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Feciesrecorded during survey period

Scientific Name

Common Name

Bunochilus montanus

Montane Leafy Greenhood

Caladenia caerulea (syn. Cyanicula caerul

Blue Fingers, Blue Fairies

Caladenia carnea Pink Fingers
Caladenia congesta Pink Caps
Caladenia fuscata Dusky Fingers
Caladenia majofsyn. Glossodia major) Waxlip Orchid
Caladenia moschata Musky Caps
Caladenia ustulata Brown Caps

Calochilus platychilus

Purple Beard Orchid

Chiloglottis valida

Large Bird Orchid

Corunastylis clivicola

Rufous midge orchid

Diplodiumampliatum

Large Autumn Greenhood

Diplodium truncatum Little Dumpies *?
Diplodium reflexum Dainty Greenhood )
Diuris chryseopsis Golden Moth
Diuris dendrobioides Late Mauve Doubletall
Diuris pardina Leopard Doubletail
Diurissemilunulata Late Leopard Orchid
Diuris sulphurea Tiger Orchid
Eriochilus cucullatus Parson's Bands
Hymenochilus cycnocephalus Swan Greenhood
Microtis parviflora Slender Onion Orchid
Oligochaetochilus aciculiformis Needlepoint Rustyhood
Pterostylis nutans Nodding Greenhood *
Pterostylis pedunculata Maroonhood *
Speculantha rubescens Blushing Tiny Greenhood
Thelymitra juncifolia Dotted Sun Orchid

)

Thelymitra nuda

Plain Sun Orchid

Thelymitra pauciflora

Slender Su®rchid

Thelymitra peniculata

Blue Star Su®rchid

Thelymitra simulata

Graceful Sw®Orchid

* New species for are&NMonly recorded during survey on CN@;not recorded during

survey periody species identification uncertainty.
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New Speciegreviously not recorded for this area 6

Scientific Name Common Name
Chiloglottis valida Large Bird Orchid )
Diplodium reflexum Dainty Greenhood *
Diplodium truncatum Little Dumpies *?
Pterostylis nutans Nodding Greenhood )
Pterostylis pedunculata Maroonhood *
Thelymitra nuda Plain Sun Orchid *?

* New species for are&NMonly recorded during survey on CN@;not recorded during
survey period;? specieddentification uncertainty.

Figure 57: A watching orchid flower
Calochilus platychilus, while presume
surveying those surveying them.

AppendixC



