
Molecular tools to support 
impact assessment surveys and 
monitoring in Western Australia

Dr Joel Huey
Manager Molecular Systematics | Principal Geneticist

joel@biologicenv.com.au

mailto:joel@biologicenv.com.au


Questions

• When will DNA barcoding 
replace morphology?

• Why you should give me 
your sequence data!

• Why can’t we just do 
Environmental DNA?



DNA Barcoding

• Identification of species using a short fragment of DNA



DNA Barcoding

• Draculoides (Schizomida: 
Hubbardiidae)

• Hyper-diverse subterranean 
radiation in the Pilbara

• Most species are Short Range 
Endemics

• Juveniles and females are 
morphologically cryptic

The West Australian, 29 March 2007

Draculoides julianneae (Cape Range) – video courtesy of WA 
Museum (Clay Bryce, Kym Abrams and Mark Harvey)



DNA Barcoding





CCTAATCTTTGGAATATGAGCAGGAATTTTAGGAAGAGCCCTCAGAATCTTAATTCGAATT
GAATTAGGAACCCCTAGAAGATTTATTGGAAATGATCACCTTTATAATGTTATTGTAACAGC
TCACGCATTCGTAATAATTTTTTTTATGGTTATACCAGTAATAATTGGAGGATTTGGAAATT
GACTTATTCCATTAATAATTGGTGCTCCAGATATAGCATTTCCACGAATAAACAACTTGTCAT
TTTGATTATTAATTCCCTCATTATTTTTTCTATTAATTTCTTCAATAATCTCAATAGGAGTAGG
TACAGGATGAACTGTATATCCACCATTATCAAGAATTAATTTTCACAGGGGAGGAGCAGTT
GATTTTGCAATTTTTTCTCTTCATATTGCAGGAATCTCCTCAATCTTAGGGGCAATTAACTT
CATTACAACTATCAGAAATATACGAACACCAGGAATAACAATAGAACGAATTCCATTATTTA
TTTGATCTGTCTTATTAACAGCTATTCTTCTACTTTTATCACTACCAGTACTAGCGGGTGCTA
TTACAATACTCTTACTTGACCGAAACTTTAATACATCATTTTTTGATCCTATAGGAGGAGGA
GACCCAATTTTATATCAACACTTACCTAATCTTTGGAATATGAGCAGGAATTTTAGGAAGA
GCCCTCAGAATCTTAATTCGAATTGAATTAGGAACCCCTAGAAGATTTATTGGAAATGATC
ACCTTTATAATGTTATTGTAACAGCTCACGCATTCGTAATAATTTTTTTTATGGTTATACCAG
TAATAATTGGAGGATTTGGAAATTGACTTATTCCATTAATAATTGGTGCTCCAGATATAGCA
TTTCCACGAATAAACAACTTGTCATTTTGATTATTAATTCCCTCATTATTTTTTCTATTAATTT
CTTCAATAATCTCAATAGGAGTAGGTACAGGATGAACTGTATATCCACCATTATCAAGAATT
AATTTTCACAGGGGAGGAGCAGTTGATTTTGCAATTTTTTCTCTTCATATTGCAGGAATCT
CCTCAATCTTAGGGGCAATTAACTTCATTACAACTATCAGAAATATACGAACACCAGGAAT
AACAATAGAACGAATTCCATTATTTATTTGATCTGTCTTATTAACAGCTATTCTTCTACTTTTA
TCACTACCAGTACTAGCGGGTGCTATTACAATACTCTTACTTGACCGAAACTTTAATACATC
ATTTTTTGATCCTATAGGAGGAGGAGACCCAATTTTAT-ATCAACACTTA



Plate compiled by JingYi Lin



Molecular para-taxonomy

• DNA Barcoding to support “species” 
discovery

• Operational taxonomic units (OTUs)
• Since 2020

• 9,336 COI Barcodes from invertebrate 
specimens

• 2,726 OTUs/species
• ~80% of OTUs are “new”
• 1,423 OTUs are singletons (52%)



Questions

• When will DNA barcoding 
replace morphology?

• Why you should give me 
your sequence data!

• Why can’t we just do 
Environmental DNA?

• Never…
• Morph identifications

• Provide ecological information
• Ground truth molecular results
• Assist prioritisation of sequencing
• Cheaper per specimen

• Molecular identifications
• Are sharable – sequence data are 

easier to examine than specimen 
collections

• Can be independently verified 
(more easily)

• Can be done on 
immature/damaged specimens

• Support other sampling methods 
(eDNA)

• How do we integrate 
them?



Order

Family

Genus

Species 
(informal)

Species 
(formal)

Schizomida `sp. indet.`

Hubbardiidae `sp. indet.`

Draculoides `sp. indet.`

Draculoides `sp. 1`

Draculoides eremius

Possible Synonyms

DNA barcoding 
(?%)

• Test morphological IDs
• Interesting ‘sp. indets.’
• Known SRE groups

Species 
(formal)

Order

Family

Genus

Species 
(informal)

Species 
(molecular)

Schizomida `sp. indet.`

Hubbardiidae `sp. indet.`

Draculoides `sp. indet.`

Draculoides `sp. 1`

Draculoides eremius

Draculoides `sp. Biologic-SCHI023`

Integrating identifications



More sequencing?

• Primary cost is specimen handling

• Bulk sample metabarcoding
• Take bulk samples, extract DNA (destructive)
• Blast sequence output against sequence 

library of specimens that have been 
individually sampled

https://malaiseprogram.com/tag/sorting/

https://www.ars.usda.gov/office-of-international-research-engagement-and-cooperation/overseas-biological-control-obcl-
highlights/using-dna-metabarcoding-for-assessing-biodiversity-of-insect-pests-and-their-natural-enemies/
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your sequence data!
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Data sharing

• Value of DNA barcoding data 
• ability to rapidly compare across 

datasets/project areas/collections
• easily detect and communicate 

synonyms
• repeatable/defensible/allows for expert 

interpretation
• makes ongoing detection of taxa easier

• All dependent on availability of 
sequence data
• Timing of GenBank submission 

dependent on Client
• Data are siloed in consultant databases

Biologic GenBanked sequences (~39%)

COI on GenBank Other genes on GenBank Not on GenBank

5410

3627



Questions

• When will DNA barcoding 
replace morphology?

• Why you should give me 
your sequence data!
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Environmental DNA?



Environmental DNA

• Organisms shed DNA into the environment

• Directly amplify the DNA from 
environmental samples
• Soil, water, air, insects, sampling mediums 

(ethanol), spider webs

• Positive detections interpreted as organism 
existing near that sampling location
• Environmental sample type?
• DNA degradation rate?
• DNA dispersal?
• Alive vs dead organism?
• Sensitivity of assay?
• False positives and negative rates?

Net haul sampling in Pilbara (Image credit: Biologic)



Blind Cave Eel Live Robe Valley blind cave eel (Image credit: Biologic)

Blind cave eel (Image credit: WA Museum)

Moore et al (2018)



Specimens

• 12 specimens collected 

since 2009

• 8 sites

• Estimated over 1,500 net 

haul sampling events 



eDNA

• 93 positive hits (unique 

sampling event)

• 30 positive sites (of 98 

sampled)

• Bores and Karaman 

samples



Challenges

• Data availability

• Interpretation

• Laboratory standards

• Availability of assays

• eDNA only biodiversity assessments
• Complementary methods



How will different eDNA evidence 

be considered by regulators?
• Specimens vs eDNA

• Method, spatial design, replication, 

read numbers, etc

• Ongoing detection vs range extensions

• Extending ranges beyond impacts



Thanks!

Dr. Joel Huey 
(Manager Molecular Systematics | 
Principal Geneticist)

joel@biologicenv.com.au
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