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The past story ....

e Lost to the world - declared extinct but rediscovered in
Tweed Shire by Lui Webber in 2015, and Justin Mallee in
Byron Shire in 2021. Not in QLD at this

* The reasons for rarity ...specific habitat requirements
Andesite rocks, in sheltered locations near streams in SEQ
and NNSW.

e Qver collection ....climate effects.

o 2021 — 2023 : cross border partnership of State
Government agencies in QLD, NSW and Landcare in
NSW.

* Funding from Australian Government Saving Native
Species Program

* This led to the Cross Border recovery of the
Antrophyum austroqueenslandicum (stage 1).
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Goldilocks was thought to  be extinct and lost to the world
Reasons for rarity 
Goldilocks fern - not too cold and not too hot, preferring to grow on andesite, a basalt rock near streams,over collection was issue

2015 Lui Weber located a population of 65 ferns on a single boulder. . 
– This amazing find led to the cross border recovery of antrohyum project (stage 1) and subsequent funding by the Australian government. Sav natinve species
stage 2 has been funded.


Cross Border recovery of

Antrophyum austrogueensilandicum
Project area and habitat

Map courtesy of QPWS Recovery plan
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Map shows known locations in northern NSW.

Habitat photo – but usually with 10 m of a stream but not where flood flows can remove spore and gametophytes, often on south side of an andesite rock.


The story so far ...... Actions / Methods

Stage 1 — completed 2023

1.
2.
3.

Site survey, fern locations by Lui Webber
Training in ID for bush regeneration teams.

Monitoring points set up and baseline
Information collected.

Weeds treated and follow up monitoring
completed
>8h under management (5 key sites).

Data loggers recorded micro habitat
requirements

Environmental DNA (eDNA) samples collected
and analysed.
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Note number in queensland – only one species here Site survey and fern locations by qualified botanist Lui Webber completed.
Site induction & training in ID for bush regeneration teams. 
Monitoring points set up and baseline information collected. 
Threatening weeds dealt with and follow up monitoring completed 
	>8h under management (5 key sites). 
Data loggers to record micro habitat. 70- 100% humidity, temp 18C -26.7C Sun flecks were present at both sites spiking light levels to 80 to 88 Watts per m2
eDNA samples collected and analysed


The story so far....

6. eDNA samples collected
and analysed.

a targeted species gPCR
approach, useful for more
sensitive or sparse, elusive, or
cryptic species.
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Using reference leaf tissue, EnviroDNA designed a qPCR assay for A. austroqueenslandicum, validating on reference DNA.

Environmental DNA analysis uses targeted species qPCR approach, this approach has repeatedly demonstrated to be more sensitive for sparse, elusive, or cryptic species.

(qPCR stands for quantitative polymerase chain reaction and is a technology used for measuring DNA using PCR.)

 DNA Barcoding – you’re using a specific gene test to target a single species.
If you want to identify all the species in the sample, that’s called DNA Metabarcoding. a biodiversity assessment using en dna

 


Reference samples

Unknown
Field samples
positive
samples

Results from eDNA
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Notes summary 
Results -4 locatioons  (3 nsw 1 qld)

Refence samples of actual fern material are positive for 2 loci. (LOwKI). 

Fern tissue is sampled directly, the existing assays provide confident identification. However low-level cross-reactivity with bacteria and mosses is seen in some test samples, making differentiation between weak true positives and false positives challenging. 
Optimisation of assay conditions is continuing.
3. High confidence detections (>750 copies) were obtained across field positive from two of four locations, indicating that detection from cryptic growth stages (gametophytes and/or spores) is a viable proposition for survey of remnant A. austroqueenslandicum populations

4.Putative detections (>100 copies) were obtained across both field positive and unknown samples from three of four locations. 



Conclusion -
A happy ending for Goldilocks

- Stage 1 complete and Stage 2 commencing
« QPWS Recovery Action Plan draft complete

 |dentified knowledge gaps
1. Undertake more research - life history and ecology.
2. Research - propagation and germination methods.
3. Work towards ex-situ conservation/and translocations.

 |dentify sites with secure tenure (map).

« Monitor responses to recovery actions and threats.
« Control threats.

* Find more subpopulations

eDNA

« Validate method to locate gametophytes.
Lui Weber
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