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Summary 

The aim of this project was to develop a method for detecting multiple terrestrial species using 

environmental DNA (eDNA). A suite of PCR primers was optimised using DNA from a tissue library of 

Northern Territory target animal species and an analysis pipeline was developed. The approach was 

tested using samples from two study sites and results compared to camera trap data. There was a 

poor match with camera data and negative control water samples also amplified target DNA but with 

no particular pattern. To operationalise this approach, the field sampling would need to be repeated 

with larger volumes of water to improve DNA yield and allow an accurate comparison to camera or 

count data. 
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1. Introduction and overview of the field of research 

Environmental DNA (eDNA) has become widely adopted as a tool for species detection in biological 

surveying (Taberlet, Bonin, Zinger, & Coissac, 2018). eDNA is DNA that originated from live 

organisms and persists for some time in environmental samples. It derives from a mixture of live and 

dead cells, lysed cells, cellular components and some exposed DNA. It can be collected from a range 

of substrates such as soil, surfaces of rocks, or filtered from air. However, filtering water and purifying 

DNA from the biological material captured by fine filters is the most common way to obtain eDNA 

(Thomsen et al. 2012; Valentini et al. 2016; Taberlet et al. 2018).  

There are two main experimental procedures that can be analysed to generate information about the 

organisms that are represented in a sample of eDNA: Single-species eDNA detection and eDNA 

metabarcoding, which detects multiple species in parallel. Both approaches depend on the ability of 

polymerase chain reaction (PCR) technology to copy small numbers of eDNA molecules (Wilcox et al. 

2013). The term ‘DNA metabarcoding’ (Taberlet, Coissac, Pompanon, Brochmann, & Willerslev, 2012) 

is an extension to multiple species of the term ‘DNA barcoding’ that was coined earlier to refer to single 

species identification of animals from DNA sequences (Hebert Paul D. N., Cywinska Alina, Ball Shelley 

L., & deWaard Jeremy R., 2003). Quantitative PCR (qPCR) technologies are an extension of the PCR 

technology that allow the PCR amplification reaction to be monitored in real time. The value of qPCR is 

that it allows the strength of the PCR amplification to be related to the number of target DNA molecules 

in the DNA extract being studied. qPCR methods or, more recently, the related digital droplet PCR (Doi 

et al. 2015), are the primary technologies for single-species eDNA studies.  

Singe-species eDNA tests have the advantage of being very reliable in detecting a specific target 

species in the complex mixtures of molecules in eDNA. The tests themselves can also be studied 

carefully to determine sensitivity and rates of false-negative and false-positive detection. However, 

single-species tests are expensive to develop. Single-species qPCR tests are particularly valuable if 

false-positive or false-negative detection will strongly affect the interpretation of a study. There are 

specific methods for measuring the rate at which these errors occur (Furlan & Gleeson, 2017).  

For detection of more than ~4 species at one time, eDNA metabarcoding is the approach of choice 

(Valentini et al. 2016; Taberlet et al. 2018). eDNA metabarcoding approaches have a different 

application in that they produce lists of species present in an eDNA sample. These methods all rely 

on PCR by ‘group-specific’ PCR primer sets (Jarman, Deagle, & Gales, 2004). Group-specific PCR 

primers target short DNA regions that are present in most or all members of the target group. The 

PCR reaction copies all of the DNA present between two of these PCR primer binding sites. The 

regions between the primer binding sites are called ‘DNA metabarcodes’ or ‘metabarcodes.’ The key 

to eDNA metabarcoding is to design PCR primer sets that bind regions consistent in all target 

species, but variable in the metabarcode region between the primer binding sites (Jarman et al. 

2004). Current methods for analysis after PCR amplification rely on high throughput parallel DNA 

sequencing technologies, generally called ‘next generation sequencing’ or ‘high throughput 

sequencing (HTS).’  

Metabarcoding approaches are used for studying biodiversity. Biodiversity is classically 

subcategorised as ‘alpha’ biodiversity – all the species in one area; ‘beta’ biodiversity – the 

differences between two areas; and ‘gamma’ biodiversity – the total list of species in a region 

(Whittaker WH, 1960). Metabarcoding is especially good at measuring gamma diversity because it is 

sensitive and can detect a wider range of species than other biodiversity surveying methods. If 

applied to multiple samples from a region, it will generally identify more species than any other 

surveying technology. However, detection rates are biased, and some groups of species will be 

missed, while others are preferentially detected due to a variety of technical factors. In this sense, 

metabarcoding is no worse than other biodiversity surveying methods, but because it is new, 
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researchers in the field have taken care to assess its capacities. The technical biases combined with 

high sensitivity make metabarcoding also suitable for beta diversity estimation (Bista et al. 2017). 

Essentially, changes in biodiversity of time or space can be measured, even if there is some bias in 

recording the exact composition of a community. However, metabarcoding is not suited for 

measuring alpha diversity. Where the alpha diversity measurement is confounded by the tendency 

for inflation of number of species because DNA variation does not directly correspond to species 

differences (Taberlet et al. 2018).  

These caveats do not mean the eDNA metabarcoding is a poor tool for biodiversity surveying. In fact, 

it remains one of the most sensitive and cost-effective approaches for studying a number of 

ecological questions. The real issue is that eDNA survey results must be interpreted carefully and not 

taken to be a direct representation of all species in an environment.  

Northern Australia has significant advantages as a site for eDNA detection because it has 

widespread presence of surface water, the key substrate for eDNA purification. The potential 

difficulties for eDNA studies in this area are that the water will frequently be turbid as a result of high 

rates of photosynthetic organism growth, or frequent re-suspension of sediment by large animal 

disturbance, which is a known problem in similar environments (Egeter et al. 2018). Approaches to 

aquatic eDNA sampling that do not depend on water filtering are likely to be superior (Williams, 

Huyvaert, & Piaggio, 2016). The other potential difficulty with sampling in this environment is that 

DNA degradation is heat dependent and to some extent dependent upon bacterial activity. DNA 

degradation affects detectability of sequences by PCR (Deagle, Eveson, & Jarman, 2006). Northern 

Australia is hot and much of its water will have high levels of microbial activity, so many practitioners 

of eDNA research would expect low detection rates for eDNA sampled in this region. However, the 

single-species detection of Gouldian finch eDNA (Day et al, 2019 and Appendix 1) suggests that 

even with these confounding factors, eDNA detection by single-species qPCR is feasible.  

Another way to consider the high DNA degradation rates likely to be occurring in northern Australia 

water is that these conditions will result in shorter persistence times for eDNA which is an advantage 

in measuring occupancy by species of interest. eDNA can persist for long periods under some 

environmental conditions (Piaggio et al. 2014; Pilliod, Goldberg, Arkle, & Waits, 2014) and this is the 

basis for the whole field of ancient DNA research (Gilbert, Bandelt, Hofreiter, & Barnes, 2005). The 

hotter conditions simply reduce the sensitivity of eDNA tests, but in colder environments the 

sensitivity causes difficulty when residence of a target species can be detected up to a month after 

organism presence (Balasingham, Walter, & Heath, 2017).  

The availability of reference DNA sequences for species identification is a specific issue for northern 

Australian species because of the paucity of DNA barcoding research focused in this area. However, 

this situation is similar in most parts of the world. It is intuitively appealing to have DNA sequences 

identified in eDNA be perfectly matched to DNA sequences unequivocally derived from well-curated 

specimens of species that have been identified by a taxonomic expert. This is the paradigm that DNA 

barcoding established (Hebert Paul D. N. et al. 2003). The reality for DNA metabarcoding studies in 

most cases is quite different. In practise, small proportions of reads in each sample will be 

unequivocally identifiable following this perfect match concept, even in well-characterised 

environments. This reality is the result of eDNA metabarcoding being an exquisitely sensitive tool that 

can detect very small quantities of DNA (Balasingham et al. 2017). It is not uncommon for water 

samples to contain DNA from several hundred, or even thousands of species (Koziol et al. n.d.; Stat 

et al. 2017; Berry et al. 2019). Many of these will not have DNA reference database sequences.  

This situation has been recognised for a very long time in the field. The whole field of DNA 

metabarcoding is a direct copy of the earlier field of molecular microbiology, where bacterial DNA 

sequences were used to study diversity. In this field, especially since species definitions are less 

clear than for animals (where they are still often not clear) the concept of ‘Operational Taxonomic 
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Units (OTUs)’ was developed. These are DNA-sequence based representatives of a unit of 

biodiversity approximately equivalent to a species. OTUs have a great deal of value in eDNA 

metabarcoding work because they allow a species to be detected without giving it a name 

immediately. If the same OTU shows up in multiple locations and samples, then it is clear that this 

species is important (Berry et al. 2019). OTUs can then be identified. The first step in this process is 

to use phylogenetic methods where DNA sequences are compared to each other to infer likely 

relationships among them. As OTUs are based on DNA sequences, they can be compared to 

existing databases of similar sequences and even though an exact match will not be present, they 

can be assigned at a higher taxonomic level. For most DNA metabarcode regions, all families of 

animals will have a representative, so essentially every OTU can be assigned at family level. In some 

areas, assignment to genus will be possible. It is frequently then possible to narrow the list of 

possible species that an OTU represents to only a few possibilities based on known distributions of 

species (Stat et al. 2017).  

Water filtering for eDNA in the field followed by cold storage of filters is the standard protocol for 

eDNA studies around the world (Valentini et al. 2016). However, many alternative approaches exist, 

the most common being to sample water and return it to a lab in sterile bottles for processing there. 

Given that in northern Australia, many samples will be collected in remote areas, alternative 

approaches to filtering in the field and cold storage of samples should be tested. A recent study 

suggested that Longmire’s solution provides a refrigeration and filtering-free approach for eDNA 

preservation (Williams et al. 2016). This strategy and other alternatives should be trialled in 

consultation with community groups, rangers, government representatives and any other people 

involved in sampling to determine a method that will provide sound scientific results, as well as being 

feasible for field operators. Once a method has been established, it is important to standardise the 

sampling protocol. It is advised that an instructional video recording be made to allow any new 

operators to easily comprehend the procedure, an approach that has worked well in similar situations 

with multiple field workers (McInnes et al. 2017).  

The optimal approach for ensuring species detection by DNA metabarcoding is a two-step PCR-

based procedure for creating libraries for high-throughput sequencing. This is essentially the 

procedure used here (McInnes et al. 2016). The primary PCR reaction is performed with two PCR 

primers that have an extension sequence and the ‘P5’ and ‘P7’ sequence adaptors that are an 

essential part of the Illumina MiSeq high-throughput DNA sequencing system. The ‘tail’ of DNA can 

then be targeted by a secondary PCR with primers that have a 3’ end specific to the tail. The second-

round primers have short 5–7 bp ‘indexes’ that can be used to identify specific samples. A different 

combination of indexes for the forward and reverse primer can be used, so for example, 8 forward 

primer indexes and 12 reverse primer indexes give a set of 96 combinations (8 × 12 = 96).  

DNA sequence data produced by the MiSeq needs to be quality filtered, converted to FASTA files 

with forward and reverse reads combined into a single sequence. Sequences then need to be sorted 

by barcodes into separate files corresponding to the individual samples. A range of potential 

pipelines for analysis follow from this point, with examples provided by (Koziol et al. n.d.; Stat et al. 

2017). A variety of tools have been produced in the past two years to improve DNA metabarcoding 

OTU analysis, such as ‘vsearch’ for OTU clustering (Rognes, Flouri, Nichols, Quince, & Mahé, 2016); 

and ‘lulu’ for post-clustering curation (Frøslev et al. 2017).  

eDNA metabarcoding has great potential as a tool for detection of vertebrate and other animal 

species from aquatic eDNA sampling in northern Australia. Although not perfect, it is currently 

regarded as a more powerful tool than any known equivalents (Valentini et al. 2016; Taberlet et al. 

2018). It was previously thought that eDNA sampling in tropical environments might have a poor rate 

of success. Several recent studies contradict this assumption and work by Day et al. 2019 on 

Gouldian finch eDNA detection proves its feasibility in situ in the Northern Territory.  
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2. Approach 

We used a multi-step approach to develop a multi-species terrestrial eDNA workflow: 

1. prepare a list of target species 

2. select primer sequences that are likely to amplify these species 

3. compile a reference database for these target species to distinguish those with sequences 

available in the database from those we need to sequence 

4. establish a DNA reference library for northern Australian birds and mammals 

5. develop an analysis pipeline and test it against a mock community of target animals 

6. operationalise the method with a field study. 
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3. Results 

3.1 Prepare a list of target species 

A number of data-poor species of interest were targeted because they have a wide geographical 

range, are difficult to sample using current systematic techniques and have specific habitat 

requirements. Introduced predators were also selected. The list is shown in Table 3.1. 

Table 3.1. Target species for eDNA detection. Location refers to taxa observed at two key locations important for fauna 

surveys, Wollogorang Station (W) and the MacDonnell Ranges (M). Category (threatened, difficult to survey or threat) is 
shown because this was a key decider for which species to include in the target list. 

Target species Common name Location 

Category 

1= threatened 
2= difficult to survey 

3= threat 

Zyzomys palatalis Carpentarian rock-rat W 1 

Zyzomys argurus Common rock-rat W 4 

Petrogale wilkinsi Wilkin’s rock-wallaby W 2 

Petrogale brachyotis Short-eared rock-wallaby W 2 

Pseudantechinus bilarni  Sandstone false antechnius W 1,2 

Pseudantechinus mimulus Carpentarian antechinus W 2(4) 

Planigale maculata Common planigale W 2 

Petropseudes dahli Rock ringtail possum W 2 

Amytornis dorotheae Carpentarian grass-wren W 1,2 

Tachyglossus aculeatus Echidna W 2 

Trichosurus vulpecula Common brush-tailed possum M 1,2 

Zyzomys pedunculatus* Central rock-rat M 1 

Petrogale lateralis Black-footed rock-wallaby M 1,2 

Polytelis alexandrae Princess parrot M 1,2 

Felis catus Cat W M 3 

Canis lupus Dingo W M 4 

Sus scrofa Pig W 3 

Erythrotriorchis radiatus Red goshawk M 1,2 

Geophaps smithii Partridge pigeon M 1,2 

Ardeotis australis Australian bustard M 2 

Burhinus grallarius Bush-stone curlew M 2 

Simalia oenpelliensis Oenpelli python M 1,2 

Bellatorias obiri Arnhem Land egernia W 2 

Lagorchestes conspicillatus Spectacled hare wallaby M 2 

Hydromys chrysogaster Water rat W 2 

Dromaius novaehollandiae Emu M 2 
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3.2 Select primer sequences that are likely to amplify these species 

The ability of DNA metabarcoding assays to detect a particular species depends on the potential to 

amplify the metabarcodes via polymerase chain reaction (PCR) (Deagle et al. 2014). To assess the 

potential for eDNA detection of the target species listed in Table 3.1, ecoPrimers software (Riaz et al. 

2011) was used to search the database using previously proven PCR primer sets (Table 3.2). A 

custom Python script was used to recreate all possible primers that are present when a degenerate 

PCR primer is used for amplifying DNA metabarcode regions. For example, the PCR primer 

AACGGACTRCCGATYCCC has two degenerate sites, R (G/A) and Y (C/T) so when this primer is 

synthesised, it becomes an equal mix of four different primers with the combinations G-C, G-T, A-C, 

A-T of bases at the degenerate sites. For each previously published primer shown in Table 3.2, each 

possible primer combination was used. All target species (Table 3.1) are potentially detectable by the 

PCR primer sets 18Smsq (hereafter referred to as ‘Euk’), Leray COI and Vert01. The birds are also 

detectable by Aves02 and the mammals by Mamm02. During in silico testing, one base mismatch 

was allowed between primer and primer binding site, except in the terminal 5 bases of the primer. 

Table 3.2. eDNA metabarcoding PCR primer sets for detection of a wide range of animals, with a specific focus on 
vertebrates. Each of these primer sets could theoretically amplify a DNA metabarcode from all the species within the target 
range identified in Table 3.1 above. 

Target 

group 

Primer name and 

DNA region 
Forward primer Reverse primer Reference 

Eukaryota 18Smsq, 

18S nuclear rDNA 

CACCGCCCGTCGC

TACTACCG 

GGTTCACCTACGGA

AACCTTGTTACG 

(McInnes et al. 2016) 

Metazoa Leray COI 

Mitochondrial COI 

GGWACWGGWTGA

ACWGTWTAYCCYC

C 

GGRGGRTASACSG

TTCASCCSGTSCC 

(Leray et al. 2013) 

Vertebrates Vert01 

12S mitochondrial 

rDNA 

TTAGATACCCCACT

ATGC 

TAGAACAGGCTCCT

CTAG 

(Riaz et al. 2011) 

Frogs Batr01 

12S mitochondrial 

rDNA 

ACACCGCCCGTCA

CCCT 

GTAYACTTACCATG

TTACGACTT 

(Valentini et al. 2016) 

Birds Aves02 

12S mitochondrial 

rDNA 

GAAAATGTAGCCCA

TTTCTTCC 

CATACCGCCGTCG

CCAG 

(Taberlet et al. 2018) 

Mammals Mamm02 

16S mitochondrial 

rDNA 

CGAGAAGACCCTRT

GGAGCT 

CCGAGGTCRCCCC

AACC 

(Taberlet et al. 2018) 
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3.3 Compile a reference database for target species to identify sequence status 

The Aves02, Vert01 and Mamm02 primers (Table 3.2) were tested in silico with Geneious™ using the publicly available databases at the National Center for 

Biotechnology Information (NCBI), the Barcode of Life Data System and the Atlas of Living Australia. Briefly, for each key species, we searched the 

databases to identify if existing sequences were available for the targeted 12S and 16S rDNA genes (Table 3.3). Approximately 52% of the species in Table 

3.3 lacked a reference sequence that matched the selected primers in existing databases, making eDNA detection unlikely for those species. Based on the 

availability of the sequences and sample specimens, we then assigned a priority ranking for sequencing for the expected animals found at Wollogorang and 

the arid zone sites in the Northern Territory. 

Table 3.3. Target species for the selected Wollogorang and arid zone study sites. * A blank cell indicates we do not hold reference tissue sample. ** NID = not in database. 

Target species (from 
Wollogorang, Central and 
Broad ranges) 

Reference 
tissue 

available* 

No. of gene 
sequences 

(any) 

Vertebrates: Vert01, 12S 
mitochondrial rDNA 

Birds: Aves02, 12S 
mitochondrial rDNA 

Mammals: Mamm02, 16S 
mitochondrial rDNA Sequencing 

priority 
(high/med) 

Vert01 12S 
seq 

available 

Primers 
will detect 

this sp. 

Aves02 12S 
seq 

available 

Primers 
will detect 

this sp. 

Mamm02 
16S seq 
available 

Primers 
will detect 

this sp. 

Zyzomys palatalis Yes 1 N NID N NID N NID H 

Zyzomys argurus Yes 4 N NID N NID N NID H 

Hydromys chrysogaster  10 N NID N NID N NID H 

Petropseudes dahli  0 N NID** N NID N NID H 

Trichosurus vulpecula Yes 19 Y Y Y Y Y Y M 

Petrogale wilkinsi  2 N NID N NID N NID H 

Petrogale lateralis  72 N NID N NID N NID H 

Petrogale brachyotis Yes 214 Y Y Y Y Y Y M 

Lagorchestes conspicillatus Yes 21 Y Y Y Y Y Y M 

Planigale maculata Yes 61 Y Y Y Y Y Y M 

Pseudantechinus mimulus Yes 8 Y Y Y Y Y Y M 

Pseudantechinus bilarni Yes 9 Y Y Y Y Y Y M 

Tachyglossus aculeatus Yes 4 Y Y Y Y Y Y M 

Felis catus Yes 19 Y Y Y Y Y Y M 

Canis lupus Yes 39 Y Y Y N Y Y M 

Sus scrofa  12,285 Y Y Y Y Y Y M 

Erythrotriorchis radiatus  1 N NID N NID N NID H 

Geophaps smithii  3 N NID N NID N NID H 

Amytornis dorotheae  5 N NID N NID N NID H 
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Ardeotis australis  0 N NID N NID N NID H 

Polytelis alexandrae  7 N NID Y Y Y Y H 

Dromaius novaehollandiae  40,709 Y Y Y Y Y Y M 

Burhinus grallarius Yes 47 Y Y Y Y Y Y M 

Bellatorias obiri  0 N NID N NID N NID H 

Simalia oenpelliensis  2 N NID N NID N NID H 
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3.4 Establish a mock community to test the primers and bioinformatics 

pipeline 

3.4.1 DNA extraction from tissue samples and PCR amplification 

We developed a mock-community DNA sequence reference library using locally sourced animal 

tissue (Table 3.4). This mock community was used to check that the steps from DNA extraction 

through to eDNA sample taxonomic assignments were accurate. DNA was extracted and purified 

with a DNeasy Blood and Tissue DNA extraction kit (Qiagen). To test whether the selected primers 

could amplify the DNA of the mock community, 1 µL of the purified DNA was amplified by PCR with 

the Aves02, Mamm02 and Vert01 primers from Table 3.2, using PerfeCTa® qPCR ToughMix™ 

(Quanta Biosciences). Thermal cycling conditions for the primer pairs were 95°C, 10 min; 50 cycles 

of 95°C 15 s, 64°C 60 s. Amplification products were separated by electrophoresis at 5 V.cm-1 on 2% 

agarose TBE gels. Gel electrophoresis indicated that the Vert01 primers may not amplify all tissues 

and could be prone to non-specific binding (data not shown). Tested species that failed to amplify 

with the Vert01 primers were Smintopsis virginiae, Zyzomys woodwardi, Pseudantechinus ningbing, 

Gallus gallus and the Todiramphus pyrrhopygius. Additional bands were also detected for the 

Mesembriomys macrurus, Crocodylus johnsoni and Poephila personata. Repeated PCRs tests using 

the alternative Euk primers (Table 3.2) resulted in all tissues amplifying without non-specific bands 

(data not shown). Consequently, the Vert01 primers were replaced by the Euk primers for the rest of 

the study. The mock community was created by aliquoting 1µL of pure DNA from 15 reference library 

targets into a single 1.5mL Eppendorf Tube containing 30µL of 10mM Tris solution. Duplicate 

samples of the mock community were sequenced to assess the quality of the sequencing and 

downstream taxonomy assignments.  

Table 3.4. Species used to create the mock community for quality control. 

Animal ID DNA conc (ng/uL) 

Cacatua galerita 6.6 

Burhinus grallarius 44.3 

Canis lupis 29.4 

Lagorchestes 

conspicill

atus 

22.1 

Petrogale brachyotis 23.7 

Planigale maculata 24.0 

Pseudantechinus bilarni 31.1 

Pseudantechinus 

mimulus 

18.7 

Rattus tunneyi 26.9 

Tachyglossus aculeatus 160.9 

Trichosurus vulpecula 53.4 

Zyzomys argurus 23.6 

Zyzomys palatalis 33.8 

Pseudomys johnsoni 27.3 

Wyulda squamicaudata 46.7 
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3.4.2 Bioinformatics pipeline to read samples 

An eDNA analysis pipeline was developed by Omics2View Consulting (Germany) to process and 

assign taxonomic identities to the raw eDNA sequence data amplified by the pooled Aves02, 

Mamm02 and Euk, PCR reactions (Appendix 2). Based on the DADA2 algorithm utilised for bacterial 

DNA analysis, the pipeline processes and generates Amplicon Sequence Variants (ASVs) from the 

multiplex-sequence data. Using the IDTAXA Classifier of the DECIPHER package, the pipeline can 

assign taxonomic identities to sequence data utilising either the publicly available NCBI nucleotide 

database or the custom-built reference DNA database. Briefly, in ‘Analysis mode’, the pipeline sorts 

and cleans the raw sequence read data using BBMap (Bushnell 2020) to locate and remove the 

primer and adapter residues along with any sequence pairs that did not contain the expected 

residues. The DADA2 algorithm then filters and trims sequences successively to remove sequences 

with fewer than 70 bp. The reads were then filtered and the forward and reverse reads denoised and 

assembled to construct contigs called ASVs. Assembled ASVs were then compared to a constructed 

ASV count table and removed if they were of atypical length. Chimeras were removed then taxonomy 

assigned to the surviving sequences using the IDTAXA Classifier of the DECIPHER package.  

The pipeline was run using both NCBI and our internal reference sequences to identify the taxa 

associated with the ASVs. The analysis was only run at the taxonomic level of genera or above. 

Counts of the number of detections for each taxon identifier were collated for each sample and 

associated with location site and/or as a mock community.  

The packages (DECIPHER/IDTAXA) used to identify the taxonomy of the sequences in our 

bioinformatic pipeline are quite conservative, and broadly don’t attempt to identify sequences to 

species level. This is due to a number of studies showing that if researchers use classifiers with 

fuzzy-matching/machine learning/bootstrapping methods on widely used gene fragments (e.g. 16S), 

and try to classify these fragments to species-level, there tends to be a high rate of false positives. 

Mostly these studies have been done on bacteria, so it remains to be seen whether such a result is 

also true for vertebrate datasets.  

Simultaneously, the classifiers used by our pipeline are much more intelligent than the basic NCBI 

BLAST function. So, while BLAST may give us more species-level identifications, it is also likely to 

substantially increase our false-positive rate 
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There was good species recovery using the mammal primers (Table 3.5). Most species were identified in the pure mock-community samples including 

eDNA environmental water samples spiked with the mock community (42-M-S, 56-M-S, 69-M-S). The mammal primers appear to preferentially bind P. 

bilarni over P. mimulus (0 counts) and Z. argurus over Z. palatalis (low counts). There was also good recovery using the bird primers (Aves02) (Table 

3.6).  

Table 3.5. Mock community results using theMamm02 primers. 

eDNA 

ID 

eDNA 

ID 

eDNA 

ID 

eDNA 

ID 

eDNA 

ID Total 

# reads 
Taxonomy ID Conf% Sequence Tissue library match 

42-M-

S 

56-M-

S 

69-M-

S 
M1 M2 

18 49 15 49 58 189 Tachyglossus 100 
AAACTAATTGAGTAAAAATTTTAGTTATTATACCCTTAAGT

TGAATGTTTGAAGAAGTTACTCTTTAATTAA 

TDNA 92 (Tachyglossus 

aculeatus) 

23 27 11 37 33 135 Canis 100 
AAATTGCTAACTCATAATAATGGTGTTATGTTATGCCTTGT

AGGTATCTAGTATCCATAAGTTTGGGTTAGTTAATTAA 
TDNA 86 (Canis dingo) 

9 25 5 27 23 89 Petrogale 100 
TAAGATTCATAGTCTAATTCGAAATATTTACACCCCTAAAT

ACAGGAACAAAATCAGACCTACTAGACTATAACCTT 

TDNA 88 (Petrogale 

brachyotis) 

38638 57185 45439 71453 69343 283423 Tachyglossus 100 
TTAATTAAAGAGTAACTTCTTCAAACATTCAACTTAAGGGT

ATAATAACTAAAATTTTTACTCAATTAGTTT 

TDNA 92 (Tachyglossus 

aculeatus) 

24956 34424 29458 42245 42347 175036 Canis 100 
TTAATTAACTAACCCAAACTTATGGATACTAGATACCTAC

AAGGCATAACATAACACCATTATTATGAGTTAGCAATTT 
TDNA 86 (Canis dingo) 

761 1261 855 1137 1226 5257 Lagorchestes 98 
TAAGATTCATAGTCTAATTCAAACAACATTACCCTACTCA

CAGGAACAAATCCAGACCTACTAGACTATAACCTT 

TDNA 87 (Lagorchestes 

conspicillatus) 

  4       4 Zyzomys 96 
AAATTTTGAGCTTAATATTTATTGTGTTATGCCATTAGGTT

ATTTAAATATATTAATTAAGCTTTTAATTTA 
TDNA 96 (Zyzomys palatalis) 

1030 1639 1369 1686 1772 7732 Zyzomys 95 
TAAATTAAAAGCTTAATTAATATATTTAAATAACCTAATGG

CATAACACAATAAATATTAAGCTCAAAATTT 
TDNA 95 (Zyzomys argurus) 

41 36 33 61 55 226 Wyulda 94 
AAGGTTATAGTCTAGTTGGTTATAGTGTTGTTCCATGTAG

GGTTAAATTTGGTTAGATTAGACTATGAATCTTA 

TDNA 8 (Wyulda 

squamicaudata) 

2 1 2 6 2 13 
Pseudantechinu

s 
88 

AAGACTATAACTCAGGTGTTTATACATATTGTTCCTGTAG

GTTGAATGTTCGTATGTGTTGAGTTATGTGACTTA 

TDNA 94 (Pseudantechinus 

bilarni) 

38910 55299 43160 72706 71135 282392 Wyulda 88 
TAAGATTCATAGTCTAATCTAACCAAATTTAACCCTACATG

GAACAACACTATAACCAACTAGACTATAACCTT 

TDNA 8 (Wyulda 

squamicaudata) 

2023 2646 2218 3745 3625 14295 
Pseudantechinu

s 
86 

TAAGTCACATAACTCAACACATACGAACATTCAACCTACA

GGAACAATATGTATAAACACCTGAGTTATAGTCTT 

TDNA 94 (Pseudantechinus 

bilarni) 
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5 7 2 8 6 28 Pseudomys 83 
AAATTATAAGTTTAGTATTTTTGTGTTGAGCCAATTAGGTT

TTGTAGATGCGAAAATTAAACTTTTAATTTA 
TDNA 5 (Pseudomys johnsoni) 

6220 9815 8529 10670 11432 46851 Pseudomys 83 
TAAATTAAAAGTTTAATTTTCGCATCTACAAAACCTAATTG

GCTCAACACAAAAATACTAAACTTATAATTT 
TDNA 5 (Pseudomys johnsoni) 

326 450 312 556 525 2176 Rattus 83 
TTAATTTACTAGTTTAACTTATGCATAATAACCTAATGGAC

CAAAACAACATAATCATAAACTAAAAATTT 
TDNA 91 (Rattus tunneyi) 

2         2 Planigale 79 
AAGACTATAGCTCAGGACTTTATACATTTTTGTCCCGGTA

GGTTTAATTAGGTATGTGTTGAGCTATGTGTCTTA 
TDNA 89 (Planigale maculata) 

366 582 384 722 645 2705 Planigale 77 
TAAGACACATAGCTCAACACATACCTAATTAAACCTACCG

GGACAAAAATGTATAAAGTCCTGAGCTATAGTCTT 
TDNA 89 (Planigale maculata) 

8 52 5 46 35 146 Canis 74 
TTAATTAACTAACCCAAACTTATGGATACTAAATACCTATA

AGGCATAACATAACACCATTATTATGGGTTAGCAATTT 
TDNA 86 (Canis dingo) 

3 1 4 8 10 26 Trichosurus 71 
AAGGTTATAGTCTAGTTAGTCATTGTATTGTTCCATGTAG

GGTTTTGTTGAGTTAGGTTAGACTATGAATCTTA 

TDNA 93 (Trichosurus 

vulpecula) 

      2   2 Zyzomys 68 
AAATTTTGAGTTTAATATTTATTGTGTTATTGCCATTAGGT

TATTTAAATATATTAATTAAACTTTTAATTTA 
TDNA 96 (Zyzomys palatalis) 

44 113 46 109 116 430 Muridae 66 
TAAATTAAAAGTTTAATTAATATATTCAAATAGCCTAATGG

CATAACACAATAAATATTAAACTCAAAATTT 
TDNA 95 (Zyzomys argurus) 

  72     52 124 Trichosurus 65 
TAAGATTCATAGTCTAACCTAACTAAACAAAACCCTACAT

GGAACAATACAATGACTAACTAGACTATAACCTT 

TDNA 93 (Trichosurus 

vulpecula) 

      76 61 137 Phalangeridae 64 
TAAGATTCATAGTCTAACCTAACTCAACAAAACCATACAT

GGAACAATACAATGACTAACTAGACTATAACCTT 

TDNA 93 (Trichosurus 

vulpecula) 

3995 5906 4774 7062 7010 28845 Trichosurus 63 
TAAGATTCATAGTCTAACCTAACTCAACAAAACCCTACAT

GGAACAATACAATGACTAACTAGACTATAACCTT 

TDNA 93 (Trichosurus 

vulpecula) 

2445 4224 3081 4152 4415 18394 Zyzomys 62 
TAAATTAAAAGTTTAATTAATATATTTAAATAACCTAATGG

CAATAACACAATAAATATTAAACTCAAAATTT 
TDNA 95 (Zyzomys argurus) 

32 27   43 42 144 Mammalia 62 
TAAGATTCATAGTCTAACCTAACCCAACAAAACCCTACAT

GGAACAATATAATGACTAACTAGACTATAACCTT 

TDNA 93 (Trichosurus 

vulpecula) 

    22     22 Trichosurus 61 
TAATATTCATAGTCTAACCTAACTCAACAAAACCCTACATT

GAACAATACAATGACTAACTAGACTATAACCTT 

TDNA 93 (Trichosurus 

vulpecula) 

14 13 7 36 33 103 
Pseudantechinu

s 
60 

TAAATCGCATAACTCAACACATACGAACATTCAACCTACA

GGAACAATACGTATAAACACCTGAGTTATAGTCTT 

TDNA 94 (Pseudantechinus 

bilarni) 

62 121 28 101 87 401 Zyzomys 60 
TAAATTAAAAGTTTAATTAATATATTTAAACAGCCTAATGG

CATAACACAATAAATATTAAACTTAAAATTT 
TDNA 95 (Zyzomys argurus) 
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  36       36 Mammalia 60 
TAAGACACATAGCTCAACACATACTTAATTAAACCTACCG

GGACAAAAATGTATAAAGTTCTGAGCTATAGTCTT 
TDNA 89 (Planigale maculata) 

17 39 2 33 27 118 Dasyuridae 60 
TAAGTCGCATAACTCAACACATACGAACATTCAACCTACA

GGAACAATACGTATAAACACCTGAGTTATAGTCTT 

TDNA 94 (Pseudantechinus 

bilarni) 
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Table 3.6. Mock community results using the Aves02 primers. 

eDNA 

ID 

eDNA 

ID 

eDNA 

ID 

eDNA 

ID 

eDNA 

ID 
Total # 

reads 

Taxonomy 

ID 
Conf% Sequence Tissue library match 

42-M-

S 

56-M-

S 

69-M-

S 
M1 M2 

170 122 74 245 244 855 Burhinus 100 CTCACCTCACTTGAGAGCACATCAGTGAGCACAATAGCCCAAC

CCGCTAGCAAGACAGGTCAAGGTATAGCCAATGGGAGC 

TDNA 85 (Burhinus grallarius) 

11967 12261 8386 39849 43329 116560 Burhinus 100 GCTCCCATTGGCTATACCTTGACCTGTCTTGCTAGCGGGTTGG

GCTATTGTGCTCACTGATGTGCTCTCAAGTGAGGTGAG 

TDNA 85 (Burhinus grallarius) 

1279 1309 1091 4860 4850 13453 Cacatua 75 ACTCCATAGGCTATACCTTGACCTGTCTTGTTAGTGGTTGTGGA

CTATTGGGCTCACTGTTGTGCTTTCATAAAGGTGAG 

TDNA 84 (Cacatua galerita) 

24 10 10 27 33 104 Cacatua 75 CTCACCTTTATGAAAGCACAACAGTGAGCCCAATAGTCCACAA

CCACTAACAAGACAGGTCAAGGTATAGCCTATGGAGT 

TDNA 84 (Cacatua galerita) 
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3.5 Validating the approach using waterhole samples 

Water samples were collected from 13 sites on Wollogorang Station in September 2019. In the 

MacDonnell Ranges, 22 waterholes were sampled in the East MacDonnell Ranges, Ormiston Gorge 

and Simpsons Gap in November 2020. Sites were selected that were known to have had records of 

Ccntral rock-rat, brush-tailed possums and black-footed rock-wallabies. Due to the threatened status 

and decline of the target mammal species in central Australia, the sampling strategy was to sample 

broadly across in the ranges in the hope of detecting these significant species. 

Optimal timing for field sampling was uncertain. The two best options were after first-flush rains, 

potentially having a higher DNA load washed in, or later in a dry period when the concentration of 

any DNA in the residual water is likely to be more concentrated. The dry period was chosen due to 

logistical constraints in accessing Top End sites in the wet season, the potential for broader 

distribution of DNA with larger volumes of water washing through gorges and the unpredictability of 

the timing of rain in central Australia.  

Each waterhole was photographed, and conditions were described, including approximate 

measurements of the waterhole. One negative control sample was collected at each site. A 250 mL 

Nalgene bottle filled with approx. 200 mL of HP water had the lid removed and was exposed to the 

air for 2 minutes, sealed, and stored at 4oC. Water samples were collected by submerging a 250 mL 

Nalgene bottle and collecting 200 mL of water. Sampling location within the waterhole was chosen 

where water was still and to reduce any collection of algae. An additional 400 mL of water was 

collected in situ for the collection of physiochemical measurements within 24 hours of collection. 

Samples were stored within cool bags with ice-bricks and transferred to a refrigerator to be stored at 

4oC as soon as possible. Samples were transported to the lab for filtering. Samples were filtered 

within 12 hours of collection. 

Samples were processed as described for the mock community (Appendix 3). Sequence reads were 

rarely above 50 and were not different from the negative controls (examples shown in green). In 

contrast, the mock library samples analysed alongside these water samples had high sequenced 

reads (shown in orange). As a consequence, these data were not analysed further and reasons for 

this are raised in the discussion. 
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4. Discussion

In this proof-of-concept project, we aimed to develop a multi-species approach to detecting terrestrial 

animals for northern Australia. A tissue library initiated in this project is being maintained and an 

approach outlined in Figure 4.1 below summarises the approach taken. The primers Mamm02 and 

Aves 02 were successfully used to recover a mock community but this approach has yet to be 

successfully operationalised. Although an attempt was made to validate the approach using 

environmental water samples, it is likely that the small volume (250 mL) of water was insufficient to 

collect sufficient DNA to detect the species present. It is likely that 2–10 L may be required for 

reliable detection. Given this outcome and the reality of transporting large volumes of water, it may 

be better to focus detection on a small number of threatened species and take a single-species 

qPCR approach. A possible approach is to use eDNA metabarcoding as a first pass, then to develop 

single-species tests for organisms of interest, particularly if invasive species detection is the goal.  

Figure 4.1. eDNA process overview. Symbols courtesy of the NESP Northern Australia Hub, nespnorthern.edu.au and 
Integration and Application Network (ian.umces.edu/media-library). 

https://www.nespnorthern.edu.au/
https://ian.umces.edu/media-library
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Appendix 3 

Table 1: Sample IDs. 

Accession # Site name Water sample ID General location 

eDNA1 North 2 neg Wollogorang 

eDNA2 North 2 Sample 1 

eDNA3 North 2 Sample 2 

eDNA4 North 2 Sample 3 

eDNA5 North 2 Sample 4 

eDNA6 North 2 Sample 5 

eDNA7 North 2 Sample 6 

eDNA8 Camel Creek 3 neg 

eDNA9 Camel Creek 3 Sample 1 

eDNA10 Camel Creek 3 Sample 2 

eDNA11 Camel Creek 3 Sample 3 

eDNA12 Camel Creek 3 Sample 4 

eDNA13 Camel Creek 3 Sample 5 

eDNA14 Camel Creek 3 Sample 6 

eDNA15 Camel Creek neg 

eDNA16 Camel Creek Sample 1 

eDNA17 Camel Creek Sample 2 

eDNA18 Camel Creek Sample 3 

eDNA19 Camel Creek Sample 4 

eDNA20 Camel Creek Sample 5 

eDNA21 Camel Creek Sample 6 

eDNA22 North 1 neg 

eDNA23 North 1 Sample 1 

eDNA24 North 1 Sample 2 

eDNA25 North 1 Sample 3 

eDNA26 North 1 Sample 4 

eDNA27 North 1 Sample 5 

eDNA28 North 1 Sample 6 

eDNA29 Banyan 5 neg 

eDNA30 Banyan 5 Sample 1 

eDNA31 Banyan 5 Sample 2 

eDNA32 Banyan 5 Sample 3 

eDNA33 Banyan 5 Sample 4 

eDNA34 Banyan 5 Sample 5 

eDNA35 Banyan 5 Sample 6 

eDNA36 Redbank 3 neg 

eDNA37 Redbank 3 Sample 1 

eDNA38 Redbank 3 Sample 2 

eDNA39 Redbank 3 Sample 3 

eDNA40 Redbank 3 Sample 4 

eDNA41 Redbank 3 Sample 5 

eDNA42 Redbank 3 Sample 6 
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eDNA43 Rocky Creek 1 neg 

eDNA44 Rocky Creek 1 Sample 1 

eDNA45 Rocky Creek 1 Sample 2 

eDNA46 Rocky Creek 1 Sample 3 

eDNA47 Rocky Creek 1 Sample 4 

eDNA48 Rocky Creek 1 Sample 5 

eDNA49 Rocky Creek 1 Sample 6 

eDNA50 Banyan Gorge neg 

eDNA51 Banyan Gorge Sample 1 

eDNA52 Banyan Gorge Sample 2 

eDNA53 Banyan Gorge Sample 3 

eDNA54 Banyan Gorge Sample 4 

eDNA55 Banyan Gorge Sample 5 

eDNA56 Banyan Gorge Sample 6 

eDNA57 Aquarium 1  neg 

eDNA58 Aquarium 1  Sample 1 

eDNA59 Aquarium 1  Sample 2 

eDNA60 Aquarium 1  Sample 3 

eDNA61 Aquarium 1  Sample 4 

eDNA62 Aquarium 1  Sample 5 

eDNA63 Aquarium 1  Sample 6 

eDNA64 Moonlight 1 neg 

eDNA65 Moonlight 1 Sample 1 

eDNA66 Moonlight 1 Sample 2 

eDNA67 Moonlight 1 Sample 3 

eDNA68 Moonlight 1 Sample 4 

eDNA69 Moonlight 1 Sample 5 

eDNA70 Moonlight 1 Sample 6 

eDNA71 McDermott 3 neg 

eDNA72 McDermott 3 Sample 1 

eDNA73 McDermott 3 Sample 2 

eDNA74 McDermott 3 Sample 3 

eDNA75 McDermott 3 Sample 4 

eDNA76 McDermott 3 Sample 5 

eDNA77 McDermott 3 Sample 6 

eDNA78 McDermott 2 neg 

eDNA79 McDermott 2 Sample 1 

eDNA80 McDermott 2 Sample 2 

eDNA81 McDermott 2 Sample 3 

eDNA82 McDermott 2 Sample 4 

eDNA83 McDermott 2 Sample 5 

eDNA84 McDermott 2 Sample 6 

eDNA157 Joker Neg Arid Zone 

eDNA158 Joker Sample 1 

eDNA159 Joker Sample 2 

eDNA160 Joker Sample 3 

eDNA161 SIMG Neg 
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eDNA162 SIMG Sample 1 

eDNA163 SIMG Sample 2 

eDNA164 SIMG Sample 3 

eDNA165 TGJH Neg 

eDNA166 TGJH Sample 1 

eDNA167 TGJH Sample 2 

eDNA168 TGJH Sample 3 

eDNA169 OrmG Neg 

eDNA170 OrmG Sample 1 

eDNA171 OrmG Sample 2 

eDNA172 OrmG Sample 3 

eDNA173 GS Neg 

eDNA174 GS Sample 1 

eDNA175 GS Sample 3 

eDNA176 RBG Neg 

eDNA177 RBG Sample 1 

eDNA178 RBG Sample 2 

eDNA179 RBG Sample 3 

eDNA180 RBG2 Neg 

eDNA181 RBG2 Sample 1 

eDNA182 RBG2 Sample 2 

eDNA183 RBG2 Sample 3 

eDNA184 GY Neg 

eDNA185 GY Sample 1 

eDNA186 GY Sample 2 

eDNA187 GY Sample 3 

eDNA188 RGHR Neg 

eDNA189 RGHR Sample 1 

eDNA190 RGHR Sample 2 

eDNA191 RGHR Sample 3 

eDNA192 R2B1 Neg 

eDNA193 R2B1 Sample 1 

eDNA194 R2B1 Sample 2 

eDNA195 R2B1 Sample 3 

eDNA196 PORT Neg 

eDNA197 PORT Sample 1 

eDNA198 PORT Sample 2 

eDNA199 PORT Sample 3 

eDNA200 ECK Neg 

eDNA201 ECK Sample 1 

eDNA202 ECK Sample 2 

eDNA203 ECK Sample 3 

eDNA204 BG Neg 

eDNA205 BG Sample 1 

eDNA206 BG Sample 2 

eDNA207 BG Sample 3 

eDNA208 SPG Neg 
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eDNA209 SPG Sample 1 

eDNA210 SPG Sample 2 

eDNA211 SPG Sample 3 

eDNA212 TG Neg 

eDNA213 TG Sample 1 

eDNA214 TG Sample 2 

eDNA215 TG Sample 3 

eDNA216 HG Neg 

eDNA217 HG Sample 1 

eDNA218 HG Sample 2 

eDNA219 HG Sample 3 

eDNA220 RG Neg 

eDNA221 RG Sample 1 

eDNA222 RG Sample 2 

eDNA223 RG Sample 3 

eDNA224 RG2 Neg 

eDNA225 RG2 Sample 1 

eDNA226 RG2 Sample 2 

eDNA227 RG2 Sample 3 

eDNA228 BWCK Neg 

eDNA229 BWCK Sample 1 

eDNA230 BWCK Sample 2 

eDNA231 BWCK Sample 3 

eDNA232 ARLMINE Neg 

eDNA233 ARLMINE Sample 1 

eDNA234 ARLMINE Sample 2 

eDNA235 ARLMINE Sample 3 

eDNA236 FH Neg 

eDNA237 FH Sample 1 

eDNA238 FH Sample 2 

eDNA239 FH Sample 3 

eDNA240 JOKER2 Neg 

eDNA241 JOKER2 Sample 1 

eDNA242 JOKER2 Sample 2 

eDNA243 JOKER2 Sample 3 

eDNA244 RG3 Neg 

eDNA245 RG3 Sample 1 

eDNA246 RG3 Sample 2 

eDNA247 RG3 Sample 3 

eDNA248 RZB2 Neg 

eDNA249 RZB2 Sample 1 

eDNA250 RZB2 Sample 2 

eDNA251 RZB2 Sample 3 
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Table 2: Mammal02_counts. 

 

ASV eDNA-1 eDNA-10 eDNA-11 eDNA-12 eDNA-13 eDNA-14 eDNA-15 eDNA-157 eDNA-158 eDNA-159 

0bd8aa353000d7200eab44f0f7f75d90             

6a7be99afeee124f7a76f2998ebb597e             

7667427bcd6b201b6d6c106497acef37             

2bb407c368414e0969ccc76edf6c5c9d             

880459d1858aa106016e9cdd8c6e73e9 4    19 20 10    

59bcd49cb2e198f72833788401dcc7cb             

fc0f98f44f1bbe3177c059ae333e5c0f 5    18 16 7    

cc8940197219ad6ac1ce5759fe646fc1       1 1    

10d58e3b59f907c90e9dab491d2aae27             

bf51cc6e1dd2c7fde081c04a216c0172       1      

2c34cf16fe43896b9c58cc3bbc37f8e3             

66b1a8b2bc6d0b164e16ea88b1ec91bd             

9245b027bf154b1c4c9594ae843b26cf             

8d77fb3cc5c248e3376a9c0df5386bdf 9    21 14 15    

f83f71f93f6e908cb4f8cabd09a24cf8      3       

81a08c4056698cb10741d61e751704cc             

f691c9f1b907b4d8a601e493a5a358b2 2    7 3 1    

8f2fb4e5b8ffc59f7a1b7c1b995e25f4             

07f648cadd099e3c0494fc6550aabdca             

2ef7d952c54b153e64397fa47c24abff             

b87af5c73c103467cba30de2efed1929             

8f7dd9f608c87dd624f0d2429b923619             

fc5372f0ed9dde409b5b89f572c30840             

c63c60d9b4ab2d48cafd0786362c0a3c             

5c89d7b233dc5bc566aea8d8523050a8             

a961095895dc52b6e3810dbcc1fb9f91             

b331712b0c56a69a7fa95aa34017cfbd             

f625435363c3185d62cfad84d4b132e3             
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ASV eDNA-1 eDNA-10 eDNA-11 eDNA-12 eDNA-13 eDNA-14 eDNA-15 eDNA-157 eDNA-158 eDNA-159 

794f0e4b71828ccdc76300b512ef2d7d 1    2 3      

4937cc30738dbb33464513afdebc8bcf             

b11e48466c55159b83352aaa222bc07e      1 1 2    

c09f21dfe23cf8b1f222672305d38944             

b1c7e99bfa4a11334f2497d033d655bc             

78cc4d1a6e5a85ca641eda16a7fc78c9             

5d5142f1ec3aeed0c0da48a125934182             

c253a68c33b91180ff20d271fdac80ab             

456fb56e167a55e0a5783f279fad02ee             

6c40adf1ea6f603a98d4212378aa6ca6             

 

ASV eDNA-16 eDNA-160 eDNA-161 eDNA-162 eDNA-163 eDNA-164 eDNA-165 eDNA-166 eDNA-167 eDNA-168 eDNA-169 

0bd8aa353000d7200eab44f0f7f75d90            

6a7be99afeee124f7a76f2998ebb597e            

7667427bcd6b201b6d6c106497acef37            

2bb407c368414e0969ccc76edf6c5c9d            

880459d1858aa106016e9cdd8c6e73e9 11     22      

59bcd49cb2e198f72833788401dcc7cb            

fc0f98f44f1bbe3177c059ae333e5c0f 7     12      

cc8940197219ad6ac1ce5759fe646fc1      1      

10d58e3b59f907c90e9dab491d2aae27            

bf51cc6e1dd2c7fde081c04a216c0172 1           

2c34cf16fe43896b9c58cc3bbc37f8e3            

66b1a8b2bc6d0b164e16ea88b1ec91bd            

9245b027bf154b1c4c9594ae843b26cf            

8d77fb3cc5c248e3376a9c0df5386bdf 8     19      

f83f71f93f6e908cb4f8cabd09a24cf8            

81a08c4056698cb10741d61e751704cc            

f691c9f1b907b4d8a601e493a5a358b2 1     4      

8f2fb4e5b8ffc59f7a1b7c1b995e25f4            
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ASV eDNA-16 eDNA-160 eDNA-161 eDNA-162 eDNA-163 eDNA-164 eDNA-165 eDNA-166 eDNA-167 eDNA-168 eDNA-169 

07f648cadd099e3c0494fc6550aabdca            

2ef7d952c54b153e64397fa47c24abff            

b87af5c73c103467cba30de2efed1929            

8f7dd9f608c87dd624f0d2429b923619            

fc5372f0ed9dde409b5b89f572c30840            

c63c60d9b4ab2d48cafd0786362c0a3c            

5c89d7b233dc5bc566aea8d8523050a8            

a961095895dc52b6e3810dbcc1fb9f91            

b331712b0c56a69a7fa95aa34017cfbd            

f625435363c3185d62cfad84d4b132e3            

794f0e4b71828ccdc76300b512ef2d7d            

4937cc30738dbb33464513afdebc8bcf            

b11e48466c55159b83352aaa222bc07e 2           

c09f21dfe23cf8b1f222672305d38944            

b1c7e99bfa4a11334f2497d033d655bc            

78cc4d1a6e5a85ca641eda16a7fc78c9            

5d5142f1ec3aeed0c0da48a125934182            

c253a68c33b91180ff20d271fdac80ab            

456fb56e167a55e0a5783f279fad02ee            

6c40adf1ea6f603a98d4212378aa6ca6            

 

ASV eDNA-17 eDNA-170 eDNA-171 eDNA-172 eDNA-173 eDNA-174 eDNA-175 eDNA-176 eDNA-177 eDNA-178 eDNA-179 

0bd8aa353000d7200eab44f0f7f75d90            

6a7be99afeee124f7a76f2998ebb597e            

7667427bcd6b201b6d6c106497acef37            

2bb407c368414e0969ccc76edf6c5c9d            

880459d1858aa106016e9cdd8c6e73e9 6   9        

59bcd49cb2e198f72833788401dcc7cb            

fc0f98f44f1bbe3177c059ae333e5c0f 9   6        

cc8940197219ad6ac1ce5759fe646fc1            
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ASV eDNA-17 eDNA-170 eDNA-171 eDNA-172 eDNA-173 eDNA-174 eDNA-175 eDNA-176 eDNA-177 eDNA-178 eDNA-179 

10d58e3b59f907c90e9dab491d2aae27            

bf51cc6e1dd2c7fde081c04a216c0172 78           

2c34cf16fe43896b9c58cc3bbc37f8e3            

66b1a8b2bc6d0b164e16ea88b1ec91bd            

9245b027bf154b1c4c9594ae843b26cf            

8d77fb3cc5c248e3376a9c0df5386bdf 14   15        

f83f71f93f6e908cb4f8cabd09a24cf8            

81a08c4056698cb10741d61e751704cc            

f691c9f1b907b4d8a601e493a5a358b2 1           

8f2fb4e5b8ffc59f7a1b7c1b995e25f4            

07f648cadd099e3c0494fc6550aabdca            

2ef7d952c54b153e64397fa47c24abff    2        

b87af5c73c103467cba30de2efed1929            

8f7dd9f608c87dd624f0d2429b923619            

fc5372f0ed9dde409b5b89f572c30840            

c63c60d9b4ab2d48cafd0786362c0a3c            

5c89d7b233dc5bc566aea8d8523050a8            

a961095895dc52b6e3810dbcc1fb9f91            

b331712b0c56a69a7fa95aa34017cfbd            

f625435363c3185d62cfad84d4b132e3            

794f0e4b71828ccdc76300b512ef2d7d    1        

4937cc30738dbb33464513afdebc8bcf            

b11e48466c55159b83352aaa222bc07e            

c09f21dfe23cf8b1f222672305d38944            

b1c7e99bfa4a11334f2497d033d655bc            

78cc4d1a6e5a85ca641eda16a7fc78c9            

5d5142f1ec3aeed0c0da48a125934182            

c253a68c33b91180ff20d271fdac80ab            

456fb56e167a55e0a5783f279fad02ee            

6c40adf1ea6f603a98d4212378aa6ca6            

 



Trialling new techniques for assessing terrestrial biodiversity in data-poor environments | 49 

ASV eDNA-18 eDNA-180 eDNA-181 eDNA-182 eDNA-183 eDNA-184 eDNA-185 eDNA-186 eDNA-187 eDNA-188 eDNA-189 

0bd8aa353000d7200eab44f0f7f75d90            

6a7be99afeee124f7a76f2998ebb597e            

7667427bcd6b201b6d6c106497acef37            

2bb407c368414e0969ccc76edf6c5c9d            

880459d1858aa106016e9cdd8c6e73e9  17        22  

59bcd49cb2e198f72833788401dcc7cb            

fc0f98f44f1bbe3177c059ae333e5c0f  11        9  

cc8940197219ad6ac1ce5759fe646fc1          1  

10d58e3b59f907c90e9dab491d2aae27            

bf51cc6e1dd2c7fde081c04a216c0172          3  

2c34cf16fe43896b9c58cc3bbc37f8e3            

66b1a8b2bc6d0b164e16ea88b1ec91bd            

9245b027bf154b1c4c9594ae843b26cf            

8d77fb3cc5c248e3376a9c0df5386bdf  16        17  

f83f71f93f6e908cb4f8cabd09a24cf8            

81a08c4056698cb10741d61e751704cc            

f691c9f1b907b4d8a601e493a5a358b2  3        5  

8f2fb4e5b8ffc59f7a1b7c1b995e25f4            

07f648cadd099e3c0494fc6550aabdca            

2ef7d952c54b153e64397fa47c24abff            

b87af5c73c103467cba30de2efed1929            

8f7dd9f608c87dd624f0d2429b923619            

fc5372f0ed9dde409b5b89f572c30840            

c63c60d9b4ab2d48cafd0786362c0a3c            

5c89d7b233dc5bc566aea8d8523050a8            

a961095895dc52b6e3810dbcc1fb9f91            

b331712b0c56a69a7fa95aa34017cfbd            

f625435363c3185d62cfad84d4b132e3            

794f0e4b71828ccdc76300b512ef2d7d            

4937cc30738dbb33464513afdebc8bcf            

b11e48466c55159b83352aaa222bc07e            
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ASV eDNA-18 eDNA-180 eDNA-181 eDNA-182 eDNA-183 eDNA-184 eDNA-185 eDNA-186 eDNA-187 eDNA-188 eDNA-189 

c09f21dfe23cf8b1f222672305d38944            

b1c7e99bfa4a11334f2497d033d655bc            

78cc4d1a6e5a85ca641eda16a7fc78c9            

5d5142f1ec3aeed0c0da48a125934182            

c253a68c33b91180ff20d271fdac80ab            

456fb56e167a55e0a5783f279fad02ee            

6c40adf1ea6f603a98d4212378aa6ca6            

 

ASV eDNA-19 eDNA-190 eDNA-191 eDNA-192 eDNA-193 eDNA-194 eDNA-195 eDNA-196 eDNA-197 eDNA-198 eDNA-199 

0bd8aa353000d7200eab44f0f7f75d90            

6a7be99afeee124f7a76f2998ebb597e            

7667427bcd6b201b6d6c106497acef37            

2bb407c368414e0969ccc76edf6c5c9d            

880459d1858aa106016e9cdd8c6e73e9        22    

59bcd49cb2e198f72833788401dcc7cb            

fc0f98f44f1bbe3177c059ae333e5c0f        15    

cc8940197219ad6ac1ce5759fe646fc1            

10d58e3b59f907c90e9dab491d2aae27            

bf51cc6e1dd2c7fde081c04a216c0172            

2c34cf16fe43896b9c58cc3bbc37f8e3            

66b1a8b2bc6d0b164e16ea88b1ec91bd            

9245b027bf154b1c4c9594ae843b26cf            

8d77fb3cc5c248e3376a9c0df5386bdf        11    

f83f71f93f6e908cb4f8cabd09a24cf8            

81a08c4056698cb10741d61e751704cc            

f691c9f1b907b4d8a601e493a5a358b2        5    

8f2fb4e5b8ffc59f7a1b7c1b995e25f4            

07f648cadd099e3c0494fc6550aabdca            

2ef7d952c54b153e64397fa47c24abff            

b87af5c73c103467cba30de2efed1929            
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ASV eDNA-19 eDNA-190 eDNA-191 eDNA-192 eDNA-193 eDNA-194 eDNA-195 eDNA-196 eDNA-197 eDNA-198 eDNA-199 

8f7dd9f608c87dd624f0d2429b923619            

fc5372f0ed9dde409b5b89f572c30840            

c63c60d9b4ab2d48cafd0786362c0a3c            

5c89d7b233dc5bc566aea8d8523050a8            

a961095895dc52b6e3810dbcc1fb9f91            

b331712b0c56a69a7fa95aa34017cfbd            

f625435363c3185d62cfad84d4b132e3            

794f0e4b71828ccdc76300b512ef2d7d            

4937cc30738dbb33464513afdebc8bcf            

b11e48466c55159b83352aaa222bc07e            

c09f21dfe23cf8b1f222672305d38944            

b1c7e99bfa4a11334f2497d033d655bc            

78cc4d1a6e5a85ca641eda16a7fc78c9            

5d5142f1ec3aeed0c0da48a125934182            

c253a68c33b91180ff20d271fdac80ab            

456fb56e167a55e0a5783f279fad02ee            

6c40adf1ea6f603a98d4212378aa6ca6            

 

ASV eDNA-2 eDNA-20 eDNA-200 eDNA-201 eDNA-202 eDNA-203 eDNA-204 eDNA-205 eDNA-206 eDNA-207 eDNA-208 

0bd8aa353000d7200eab44f0f7f75d90            

6a7be99afeee124f7a76f2998ebb597e            

7667427bcd6b201b6d6c106497acef37            

2bb407c368414e0969ccc76edf6c5c9d            

880459d1858aa106016e9cdd8c6e73e9       13     

59bcd49cb2e198f72833788401dcc7cb            

fc0f98f44f1bbe3177c059ae333e5c0f  1     7     

cc8940197219ad6ac1ce5759fe646fc1            

10d58e3b59f907c90e9dab491d2aae27            

bf51cc6e1dd2c7fde081c04a216c0172            

2c34cf16fe43896b9c58cc3bbc37f8e3            
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ASV eDNA-2 eDNA-20 eDNA-200 eDNA-201 eDNA-202 eDNA-203 eDNA-204 eDNA-205 eDNA-206 eDNA-207 eDNA-208 

66b1a8b2bc6d0b164e16ea88b1ec91bd            

9245b027bf154b1c4c9594ae843b26cf            

8d77fb3cc5c248e3376a9c0df5386bdf       11     

f83f71f93f6e908cb4f8cabd09a24cf8            

81a08c4056698cb10741d61e751704cc            

f691c9f1b907b4d8a601e493a5a358b2            

8f2fb4e5b8ffc59f7a1b7c1b995e25f4            

07f648cadd099e3c0494fc6550aabdca            

2ef7d952c54b153e64397fa47c24abff            

b87af5c73c103467cba30de2efed1929            

8f7dd9f608c87dd624f0d2429b923619            

fc5372f0ed9dde409b5b89f572c30840            

c63c60d9b4ab2d48cafd0786362c0a3c            

5c89d7b233dc5bc566aea8d8523050a8            

a961095895dc52b6e3810dbcc1fb9f91            

b331712b0c56a69a7fa95aa34017cfbd            

f625435363c3185d62cfad84d4b132e3            

794f0e4b71828ccdc76300b512ef2d7d            

4937cc30738dbb33464513afdebc8bcf  3          

b11e48466c55159b83352aaa222bc07e            

c09f21dfe23cf8b1f222672305d38944            

b1c7e99bfa4a11334f2497d033d655bc            

78cc4d1a6e5a85ca641eda16a7fc78c9            

5d5142f1ec3aeed0c0da48a125934182            

c253a68c33b91180ff20d271fdac80ab            

456fb56e167a55e0a5783f279fad02ee            

6c40adf1ea6f603a98d4212378aa6ca6            

 

ASV eDNA-209 eDNA-21 eDNA-210 eDNA-211 eDNA-212 eDNA-213 eDNA-214 eDNA-215 eDNA-216 eDNA-217 eDNA-218 

0bd8aa353000d7200eab44f0f7f75d90            
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ASV eDNA-209 eDNA-21 eDNA-210 eDNA-211 eDNA-212 eDNA-213 eDNA-214 eDNA-215 eDNA-216 eDNA-217 eDNA-218 

6a7be99afeee124f7a76f2998ebb597e            

7667427bcd6b201b6d6c106497acef37            

2bb407c368414e0969ccc76edf6c5c9d            

880459d1858aa106016e9cdd8c6e73e9  22   29       

59bcd49cb2e198f72833788401dcc7cb            

fc0f98f44f1bbe3177c059ae333e5c0f  20   7       

cc8940197219ad6ac1ce5759fe646fc1  2          

10d58e3b59f907c90e9dab491d2aae27            

bf51cc6e1dd2c7fde081c04a216c0172            

2c34cf16fe43896b9c58cc3bbc37f8e3            

66b1a8b2bc6d0b164e16ea88b1ec91bd            

9245b027bf154b1c4c9594ae843b26cf            

8d77fb3cc5c248e3376a9c0df5386bdf  26   15       

f83f71f93f6e908cb4f8cabd09a24cf8            

81a08c4056698cb10741d61e751704cc            

f691c9f1b907b4d8a601e493a5a358b2  3   3       

8f2fb4e5b8ffc59f7a1b7c1b995e25f4            

07f648cadd099e3c0494fc6550aabdca            

2ef7d952c54b153e64397fa47c24abff            

b87af5c73c103467cba30de2efed1929            

8f7dd9f608c87dd624f0d2429b923619            

fc5372f0ed9dde409b5b89f572c30840            

c63c60d9b4ab2d48cafd0786362c0a3c            

5c89d7b233dc5bc566aea8d8523050a8            

a961095895dc52b6e3810dbcc1fb9f91            

b331712b0c56a69a7fa95aa34017cfbd            

f625435363c3185d62cfad84d4b132e3            

794f0e4b71828ccdc76300b512ef2d7d  2          

4937cc30738dbb33464513afdebc8bcf            

b11e48466c55159b83352aaa222bc07e  4          

c09f21dfe23cf8b1f222672305d38944            
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ASV eDNA-209 eDNA-21 eDNA-210 eDNA-211 eDNA-212 eDNA-213 eDNA-214 eDNA-215 eDNA-216 eDNA-217 eDNA-218 

b1c7e99bfa4a11334f2497d033d655bc            

78cc4d1a6e5a85ca641eda16a7fc78c9            

5d5142f1ec3aeed0c0da48a125934182            

c253a68c33b91180ff20d271fdac80ab            

456fb56e167a55e0a5783f279fad02ee            

6c40adf1ea6f603a98d4212378aa6ca6            

 

ASV eDNA-219 eDNA-22 eDNA-220 eDNA-221 eDNA-222 eDNA-223 eDNA-224 eDNA-225 eDNA-226 eDNA-227 eDNA-228 

0bd8aa353000d7200eab44f0f7f75d90             

6a7be99afeee124f7a76f2998ebb597e  1          

7667427bcd6b201b6d6c106497acef37             

2bb407c368414e0969ccc76edf6c5c9d             

880459d1858aa106016e9cdd8c6e73e9  29 6        30 

59bcd49cb2e198f72833788401dcc7cb    1         

fc0f98f44f1bbe3177c059ae333e5c0f  19 5        24 

cc8940197219ad6ac1ce5759fe646fc1             

10d58e3b59f907c90e9dab491d2aae27             

bf51cc6e1dd2c7fde081c04a216c0172             

2c34cf16fe43896b9c58cc3bbc37f8e3             

66b1a8b2bc6d0b164e16ea88b1ec91bd             

9245b027bf154b1c4c9594ae843b26cf             

8d77fb3cc5c248e3376a9c0df5386bdf  13 18        44 

f83f71f93f6e908cb4f8cabd09a24cf8            1 

81a08c4056698cb10741d61e751704cc             

f691c9f1b907b4d8a601e493a5a358b2  2         5 

8f2fb4e5b8ffc59f7a1b7c1b995e25f4             

07f648cadd099e3c0494fc6550aabdca             

2ef7d952c54b153e64397fa47c24abff             

b87af5c73c103467cba30de2efed1929             

8f7dd9f608c87dd624f0d2429b923619             
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ASV eDNA-219 eDNA-22 eDNA-220 eDNA-221 eDNA-222 eDNA-223 eDNA-224 eDNA-225 eDNA-226 eDNA-227 eDNA-228 

fc5372f0ed9dde409b5b89f572c30840             

c63c60d9b4ab2d48cafd0786362c0a3c             

5c89d7b233dc5bc566aea8d8523050a8             

a961095895dc52b6e3810dbcc1fb9f91             

b331712b0c56a69a7fa95aa34017cfbd             

f625435363c3185d62cfad84d4b132e3             

794f0e4b71828ccdc76300b512ef2d7d  2 2        4 

4937cc30738dbb33464513afdebc8bcf             

b11e48466c55159b83352aaa222bc07e  2 1        2 

c09f21dfe23cf8b1f222672305d38944             

b1c7e99bfa4a11334f2497d033d655bc            

78cc4d1a6e5a85ca641eda16a7fc78c9            

5d5142f1ec3aeed0c0da48a125934182            

c253a68c33b91180ff20d271fdac80ab            

456fb56e167a55e0a5783f279fad02ee            

6c40adf1ea6f603a98d4212378aa6ca6            

 

ASV eDNA-229 eDNA-23 eDNA-230 eDNA-231 eDNA-232 eDNA-233 eDNA-234 eDNA-235 eDNA-236 eDNA-237 eDNA-238 

0bd8aa353000d7200eab44f0f7f75d90            

6a7be99afeee124f7a76f2998ebb597e            

7667427bcd6b201b6d6c106497acef37            

2bb407c368414e0969ccc76edf6c5c9d            

880459d1858aa106016e9cdd8c6e73e9  16       25   

59bcd49cb2e198f72833788401dcc7cb            

fc0f98f44f1bbe3177c059ae333e5c0f  12       17   

cc8940197219ad6ac1ce5759fe646fc1            

10d58e3b59f907c90e9dab491d2aae27            

bf51cc6e1dd2c7fde081c04a216c0172            

2c34cf16fe43896b9c58cc3bbc37f8e3            

66b1a8b2bc6d0b164e16ea88b1ec91bd            
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ASV eDNA-229 eDNA-23 eDNA-230 eDNA-231 eDNA-232 eDNA-233 eDNA-234 eDNA-235 eDNA-236 eDNA-237 eDNA-238 

9245b027bf154b1c4c9594ae843b26cf            

8d77fb3cc5c248e3376a9c0df5386bdf  10       15   

f83f71f93f6e908cb4f8cabd09a24cf8         1   

81a08c4056698cb10741d61e751704cc            

f691c9f1b907b4d8a601e493a5a358b2  3       2   

8f2fb4e5b8ffc59f7a1b7c1b995e25f4         1   

07f648cadd099e3c0494fc6550aabdca            

2ef7d952c54b153e64397fa47c24abff            

b87af5c73c103467cba30de2efed1929            

8f7dd9f608c87dd624f0d2429b923619            

fc5372f0ed9dde409b5b89f572c30840            

c63c60d9b4ab2d48cafd0786362c0a3c            

5c89d7b233dc5bc566aea8d8523050a8            

a961095895dc52b6e3810dbcc1fb9f91         1   

b331712b0c56a69a7fa95aa34017cfbd            

f625435363c3185d62cfad84d4b132e3            

794f0e4b71828ccdc76300b512ef2d7d         4   

4937cc30738dbb33464513afdebc8bcf            

b11e48466c55159b83352aaa222bc07e         1   

c09f21dfe23cf8b1f222672305d38944            

b1c7e99bfa4a11334f2497d033d655bc            

78cc4d1a6e5a85ca641eda16a7fc78c9            

5d5142f1ec3aeed0c0da48a125934182            

c253a68c33b91180ff20d271fdac80ab            

456fb56e167a55e0a5783f279fad02ee            

6c40adf1ea6f603a98d4212378aa6ca6            

 

ASV eDNA-239 eDNA-24 eDNA-240 eDNA-241 eDNA-242 eDNA-243 eDNA-244 eDNA-245 eDNA-246 eDNA-247 eDNA-248 

0bd8aa353000d7200eab44f0f7f75d90            

6a7be99afeee124f7a76f2998ebb597e            
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ASV eDNA-239 eDNA-24 eDNA-240 eDNA-241 eDNA-242 eDNA-243 eDNA-244 eDNA-245 eDNA-246 eDNA-247 eDNA-248 

7667427bcd6b201b6d6c106497acef37            

2bb407c368414e0969ccc76edf6c5c9d            

880459d1858aa106016e9cdd8c6e73e9  10     9 7 6 1 6 

59bcd49cb2e198f72833788401dcc7cb            

fc0f98f44f1bbe3177c059ae333e5c0f  10     19  12  2 

cc8940197219ad6ac1ce5759fe646fc1            

10d58e3b59f907c90e9dab491d2aae27            

bf51cc6e1dd2c7fde081c04a216c0172  2     1     

2c34cf16fe43896b9c58cc3bbc37f8e3            

66b1a8b2bc6d0b164e16ea88b1ec91bd          2  

9245b027bf154b1c4c9594ae843b26cf            

8d77fb3cc5c248e3376a9c0df5386bdf  9     15  7  12 

f83f71f93f6e908cb4f8cabd09a24cf8            

81a08c4056698cb10741d61e751704cc            

f691c9f1b907b4d8a601e493a5a358b2  2     5    1 

8f2fb4e5b8ffc59f7a1b7c1b995e25f4  1          

07f648cadd099e3c0494fc6550aabdca            

2ef7d952c54b153e64397fa47c24abff            

b87af5c73c103467cba30de2efed1929            

8f7dd9f608c87dd624f0d2429b923619            

fc5372f0ed9dde409b5b89f572c30840            

c63c60d9b4ab2d48cafd0786362c0a3c            

5c89d7b233dc5bc566aea8d8523050a8            

a961095895dc52b6e3810dbcc1fb9f91            

b331712b0c56a69a7fa95aa34017cfbd            

f625435363c3185d62cfad84d4b132e3            

794f0e4b71828ccdc76300b512ef2d7d  3          

4937cc30738dbb33464513afdebc8bcf            

b11e48466c55159b83352aaa222bc07e  2     1   1  

c09f21dfe23cf8b1f222672305d38944            

b1c7e99bfa4a11334f2497d033d655bc            
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ASV eDNA-239 eDNA-24 eDNA-240 eDNA-241 eDNA-242 eDNA-243 eDNA-244 eDNA-245 eDNA-246 eDNA-247 eDNA-248 

78cc4d1a6e5a85ca641eda16a7fc78c9            

5d5142f1ec3aeed0c0da48a125934182            

c253a68c33b91180ff20d271fdac80ab            

456fb56e167a55e0a5783f279fad02ee            

6c40adf1ea6f603a98d4212378aa6ca6            

 

ASV eDNA-249 eDNA-25 eDNA-250 eDNA-251 eDNA-26 eDNA-27 eDNA-28 eDNA-29 eDNA-3 eDNA-30 eDNA-31 

0bd8aa353000d7200eab44f0f7f75d90            

6a7be99afeee124f7a76f2998ebb597e            

7667427bcd6b201b6d6c106497acef37            

2bb407c368414e0969ccc76edf6c5c9d            

880459d1858aa106016e9cdd8c6e73e9 1 12      38  28 24 

59bcd49cb2e198f72833788401dcc7cb            

fc0f98f44f1bbe3177c059ae333e5c0f  14  2    25  14 9 

cc8940197219ad6ac1ce5759fe646fc1           1 

10d58e3b59f907c90e9dab491d2aae27            

bf51cc6e1dd2c7fde081c04a216c0172  3         2 

2c34cf16fe43896b9c58cc3bbc37f8e3            

66b1a8b2bc6d0b164e16ea88b1ec91bd            

9245b027bf154b1c4c9594ae843b26cf            

8d77fb3cc5c248e3376a9c0df5386bdf  10  4    43  27 15 

f83f71f93f6e908cb4f8cabd09a24cf8        1  2 1 

81a08c4056698cb10741d61e751704cc            

f691c9f1b907b4d8a601e493a5a358b2  4 2     4  5 2 

8f2fb4e5b8ffc59f7a1b7c1b995e25f4            

07f648cadd099e3c0494fc6550aabdca            

2ef7d952c54b153e64397fa47c24abff            

b87af5c73c103467cba30de2efed1929            

8f7dd9f608c87dd624f0d2429b923619            

fc5372f0ed9dde409b5b89f572c30840            
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ASV eDNA-249 eDNA-25 eDNA-250 eDNA-251 eDNA-26 eDNA-27 eDNA-28 eDNA-29 eDNA-3 eDNA-30 eDNA-31 

c63c60d9b4ab2d48cafd0786362c0a3c            

5c89d7b233dc5bc566aea8d8523050a8            

a961095895dc52b6e3810dbcc1fb9f91        1    

b331712b0c56a69a7fa95aa34017cfbd            

f625435363c3185d62cfad84d4b132e3            

794f0e4b71828ccdc76300b512ef2d7d  2      2  2 1 

4937cc30738dbb33464513afdebc8bcf            

b11e48466c55159b83352aaa222bc07e 1 2      3   3 

c09f21dfe23cf8b1f222672305d38944            

b1c7e99bfa4a11334f2497d033d655bc            

78cc4d1a6e5a85ca641eda16a7fc78c9            

5d5142f1ec3aeed0c0da48a125934182            

c253a68c33b91180ff20d271fdac80ab            

456fb56e167a55e0a5783f279fad02ee            

6c40adf1ea6f603a98d4212378aa6ca6            

 

ASV eDNA-32 eDNA-33 eDNA-34 eDNA-35 eDNA-36 eDNA-37 eDNA-38 eDNA-39 eDNA-4 eDNA-40 eDNA-41 

0bd8aa353000d7200eab44f0f7f75d90            

6a7be99afeee124f7a76f2998ebb597e            

7667427bcd6b201b6d6c106497acef37            

2bb407c368414e0969ccc76edf6c5c9d            

880459d1858aa106016e9cdd8c6e73e9 19 10    39 47 20  26 9 

59bcd49cb2e198f72833788401dcc7cb            

fc0f98f44f1bbe3177c059ae333e5c0f 13 10    25 18 9  8 5 

cc8940197219ad6ac1ce5759fe646fc1 1       1    

10d58e3b59f907c90e9dab491d2aae27            

bf51cc6e1dd2c7fde081c04a216c0172 2     2    2 1 

2c34cf16fe43896b9c58cc3bbc37f8e3            

66b1a8b2bc6d0b164e16ea88b1ec91bd            

9245b027bf154b1c4c9594ae843b26cf            
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ASV eDNA-32 eDNA-33 eDNA-34 eDNA-35 eDNA-36 eDNA-37 eDNA-38 eDNA-39 eDNA-4 eDNA-40 eDNA-41 

8d77fb3cc5c248e3376a9c0df5386bdf 21 7    46 34 18  10 12 

f83f71f93f6e908cb4f8cabd09a24cf8 1 2    1 1   1  

81a08c4056698cb10741d61e751704cc            

f691c9f1b907b4d8a601e493a5a358b2  2    5 4 4  6 1 

8f2fb4e5b8ffc59f7a1b7c1b995e25f4            

07f648cadd099e3c0494fc6550aabdca            

2ef7d952c54b153e64397fa47c24abff            

b87af5c73c103467cba30de2efed1929            

8f7dd9f608c87dd624f0d2429b923619            

fc5372f0ed9dde409b5b89f572c30840            

c63c60d9b4ab2d48cafd0786362c0a3c            

5c89d7b233dc5bc566aea8d8523050a8            

a961095895dc52b6e3810dbcc1fb9f91            

b331712b0c56a69a7fa95aa34017cfbd            

f625435363c3185d62cfad84d4b132e3            

794f0e4b71828ccdc76300b512ef2d7d      5  2    

4937cc30738dbb33464513afdebc8bcf    1 2       

b11e48466c55159b83352aaa222bc07e 5 1    4  1  1 1 

c09f21dfe23cf8b1f222672305d38944            

b1c7e99bfa4a11334f2497d033d655bc            

78cc4d1a6e5a85ca641eda16a7fc78c9            

5d5142f1ec3aeed0c0da48a125934182            

c253a68c33b91180ff20d271fdac80ab            

456fb56e167a55e0a5783f279fad02ee            

6c40adf1ea6f603a98d4212378aa6ca6            

 

ASV eDNA-42-MS eDNA-42 eDNA-43 eDNA-44 eDNA-46 eDNA-47 eDNA-48 eDNA-49 eDNA-5 eDNA-50 eDNA-51 

0bd8aa353000d7200eab44f0f7f75d90 18           

6a7be99afeee124f7a76f2998ebb597e 23           

7667427bcd6b201b6d6c106497acef37             
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ASV eDNA-42-MS eDNA-42 eDNA-43 eDNA-44 eDNA-46 eDNA-47 eDNA-48 eDNA-49 eDNA-5 eDNA-50 eDNA-51 

2bb407c368414e0969ccc76edf6c5c9d 9           

880459d1858aa106016e9cdd8c6e73e9 38638    12 9 10 36 15   

59bcd49cb2e198f72833788401dcc7cb             

fc0f98f44f1bbe3177c059ae333e5c0f 24956    12 5 2 18 22   

cc8940197219ad6ac1ce5759fe646fc1 761     2      

10d58e3b59f907c90e9dab491d2aae27             

bf51cc6e1dd2c7fde081c04a216c0172 1030   1 1  1     

2c34cf16fe43896b9c58cc3bbc37f8e3 41           

66b1a8b2bc6d0b164e16ea88b1ec91bd             

9245b027bf154b1c4c9594ae843b26cf 2           

8d77fb3cc5c248e3376a9c0df5386bdf 38910    20 7 10 27 22   

f83f71f93f6e908cb4f8cabd09a24cf8 2023    1 1   1   

81a08c4056698cb10741d61e751704cc 5           

f691c9f1b907b4d8a601e493a5a358b2 6220    3 2 1 5 2   

8f2fb4e5b8ffc59f7a1b7c1b995e25f4 326           

07f648cadd099e3c0494fc6550aabdca 2           

2ef7d952c54b153e64397fa47c24abff 366     3      

b87af5c73c103467cba30de2efed1929             

8f7dd9f608c87dd624f0d2429b923619             

fc5372f0ed9dde409b5b89f572c30840 8           

c63c60d9b4ab2d48cafd0786362c0a3c 3           

5c89d7b233dc5bc566aea8d8523050a8             

a961095895dc52b6e3810dbcc1fb9f91 44           

b331712b0c56a69a7fa95aa34017cfbd             

f625435363c3185d62cfad84d4b132e3             

794f0e4b71828ccdc76300b512ef2d7d 3995    2 1 2 3 4   

4937cc30738dbb33464513afdebc8bcf     1        

b11e48466c55159b83352aaa222bc07e 2445     2  1 2   

c09f21dfe23cf8b1f222672305d38944 32           

b1c7e99bfa4a11334f2497d033d655bc             

78cc4d1a6e5a85ca641eda16a7fc78c9 14           
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ASV eDNA-42-MS eDNA-42 eDNA-43 eDNA-44 eDNA-46 eDNA-47 eDNA-48 eDNA-49 eDNA-5 eDNA-50 eDNA-51 

5d5142f1ec3aeed0c0da48a125934182 62           

c253a68c33b91180ff20d271fdac80ab             

456fb56e167a55e0a5783f279fad02ee             

6c40adf1ea6f603a98d4212378aa6ca6 17           

 

ASV eDNA-52 eDNA-53 eDNA-54 eDNA-55 eDNA-56-MS eDNA-56 eDNA-57 eDNA-58 eDNA-59 eDNA-6 eDNA-60 

0bd8aa353000d7200eab44f0f7f75d90     49       

6a7be99afeee124f7a76f2998ebb597e     27       

7667427bcd6b201b6d6c106497acef37     2       

2bb407c368414e0969ccc76edf6c5c9d     25       

880459d1858aa106016e9cdd8c6e73e9  69 66 31 57185 28 5   9  

59bcd49cb2e198f72833788401dcc7cb             

fc0f98f44f1bbe3177c059ae333e5c0f  49 47 25 34424 29 4   10  

cc8940197219ad6ac1ce5759fe646fc1     1261 1      

10d58e3b59f907c90e9dab491d2aae27     4       

bf51cc6e1dd2c7fde081c04a216c0172  1 2 1 1639       

2c34cf16fe43896b9c58cc3bbc37f8e3     36       

66b1a8b2bc6d0b164e16ea88b1ec91bd             

9245b027bf154b1c4c9594ae843b26cf     1       

8d77fb3cc5c248e3376a9c0df5386bdf  52 71 30 55299 25 10   13  

f83f71f93f6e908cb4f8cabd09a24cf8  6   2646  2     

81a08c4056698cb10741d61e751704cc     7       

f691c9f1b907b4d8a601e493a5a358b2  13 8 3 9815 7    3  

8f2fb4e5b8ffc59f7a1b7c1b995e25f4  2   450       

07f648cadd099e3c0494fc6550aabdca             

2ef7d952c54b153e64397fa47c24abff     582       

b87af5c73c103467cba30de2efed1929           42  

8f7dd9f608c87dd624f0d2429b923619             

fc5372f0ed9dde409b5b89f572c30840     52       

c63c60d9b4ab2d48cafd0786362c0a3c     1       
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ASV eDNA-52 eDNA-53 eDNA-54 eDNA-55 eDNA-56-MS eDNA-56 eDNA-57 eDNA-58 eDNA-59 eDNA-6 eDNA-60 

5c89d7b233dc5bc566aea8d8523050a8             

a961095895dc52b6e3810dbcc1fb9f91     113       

b331712b0c56a69a7fa95aa34017cfbd     72       

f625435363c3185d62cfad84d4b132e3             

794f0e4b71828ccdc76300b512ef2d7d  5 4 6 5906 3    3  

4937cc30738dbb33464513afdebc8bcf 5           1 

b11e48466c55159b83352aaa222bc07e  5 3 4 4224 1      

c09f21dfe23cf8b1f222672305d38944     27       

b1c7e99bfa4a11334f2497d033d655bc             

78cc4d1a6e5a85ca641eda16a7fc78c9     13       

5d5142f1ec3aeed0c0da48a125934182  2   121       

c253a68c33b91180ff20d271fdac80ab     36       

456fb56e167a55e0a5783f279fad02ee             

6c40adf1ea6f603a98d4212378aa6ca6     39       

 

ASV eDNA-61 eDNA-62 eDNA-63 eDNA-64 eDNA-65 eDNA-66 eDNA-67 eDNA-68 eDNA-69-MS eDNA-69 eDNA-7 

0bd8aa353000d7200eab44f0f7f75d90         15   

6a7be99afeee124f7a76f2998ebb597e         11   

7667427bcd6b201b6d6c106497acef37             

2bb407c368414e0969ccc76edf6c5c9d         5   

880459d1858aa106016e9cdd8c6e73e9 26 16 13 11 9    45439 33 9 

59bcd49cb2e198f72833788401dcc7cb             

fc0f98f44f1bbe3177c059ae333e5c0f 17 13 10 4 4    29458 18 4 

cc8940197219ad6ac1ce5759fe646fc1 1   1     855 1  

10d58e3b59f907c90e9dab491d2aae27             

bf51cc6e1dd2c7fde081c04a216c0172  2   1    1369   

2c34cf16fe43896b9c58cc3bbc37f8e3         33   

66b1a8b2bc6d0b164e16ea88b1ec91bd             

9245b027bf154b1c4c9594ae843b26cf         2   

8d77fb3cc5c248e3376a9c0df5386bdf 20 12 13 11 6    43160 19 8 
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ASV eDNA-61 eDNA-62 eDNA-63 eDNA-64 eDNA-65 eDNA-66 eDNA-67 eDNA-68 eDNA-69-MS eDNA-69 eDNA-7 

f83f71f93f6e908cb4f8cabd09a24cf8         2218 1  

81a08c4056698cb10741d61e751704cc         2   

f691c9f1b907b4d8a601e493a5a358b2 5        8529 2  

8f2fb4e5b8ffc59f7a1b7c1b995e25f4         312 3  

07f648cadd099e3c0494fc6550aabdca             

2ef7d952c54b153e64397fa47c24abff         384 1  

b87af5c73c103467cba30de2efed1929             

8f7dd9f608c87dd624f0d2429b923619             

fc5372f0ed9dde409b5b89f572c30840         5   

c63c60d9b4ab2d48cafd0786362c0a3c         4   

5c89d7b233dc5bc566aea8d8523050a8             

a961095895dc52b6e3810dbcc1fb9f91         46   

b331712b0c56a69a7fa95aa34017cfbd             

f625435363c3185d62cfad84d4b132e3             

794f0e4b71828ccdc76300b512ef2d7d 2 2   1    4774 4  

4937cc30738dbb33464513afdebc8bcf       30      

b11e48466c55159b83352aaa222bc07e    2 4    3081   

c09f21dfe23cf8b1f222672305d38944             

b1c7e99bfa4a11334f2497d033d655bc         22   

78cc4d1a6e5a85ca641eda16a7fc78c9         7   

5d5142f1ec3aeed0c0da48a125934182         28   

c253a68c33b91180ff20d271fdac80ab             

456fb56e167a55e0a5783f279fad02ee             

6c40adf1ea6f603a98d4212378aa6ca6         2   

 

ASV eDNA-70 eDNA-71 eDNA-72 eDNA-73 eDNA-74 eDNA-75 eDNA-76 eDNA-77 eDNA-78 eDNA-79 eDNA-8 

0bd8aa353000d7200eab44f0f7f75d90             

6a7be99afeee124f7a76f2998ebb597e       3      

7667427bcd6b201b6d6c106497acef37             

2bb407c368414e0969ccc76edf6c5c9d             
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ASV eDNA-70 eDNA-71 eDNA-72 eDNA-73 eDNA-74 eDNA-75 eDNA-76 eDNA-77 eDNA-78 eDNA-79 eDNA-8 

0bd8aa353000d7200eab44f0f7f75d90             

880459d1858aa106016e9cdd8c6e73e9 26 6 12 14   59 48 26 11 3 

59bcd49cb2e198f72833788401dcc7cb             

fc0f98f44f1bbe3177c059ae333e5c0f 14 12 120 100 20  333 192 23 10 4 

cc8940197219ad6ac1ce5759fe646fc1           1 

10d58e3b59f907c90e9dab491d2aae27             

bf51cc6e1dd2c7fde081c04a216c0172  1  13 3  109      

2c34cf16fe43896b9c58cc3bbc37f8e3             

66b1a8b2bc6d0b164e16ea88b1ec91bd             

9245b027bf154b1c4c9594ae843b26cf             

8d77fb3cc5c248e3376a9c0df5386bdf 15 10 9 9    35 20 10 10 

f83f71f93f6e908cb4f8cabd09a24cf8  3      3  1   

81a08c4056698cb10741d61e751704cc             

f691c9f1b907b4d8a601e493a5a358b2 2 2 2 1    6 6 3 3 

8f2fb4e5b8ffc59f7a1b7c1b995e25f4             

07f648cadd099e3c0494fc6550aabdca             

2ef7d952c54b153e64397fa47c24abff             

b87af5c73c103467cba30de2efed1929             

8f7dd9f608c87dd624f0d2429b923619             

fc5372f0ed9dde409b5b89f572c30840             

c63c60d9b4ab2d48cafd0786362c0a3c             

5c89d7b233dc5bc566aea8d8523050a8             

a961095895dc52b6e3810dbcc1fb9f91             

b331712b0c56a69a7fa95aa34017cfbd             

f625435363c3185d62cfad84d4b132e3             

794f0e4b71828ccdc76300b512ef2d7d 4 1      4 1    

4937cc30738dbb33464513afdebc8bcf   53 225 97 545 1710 64     

b11e48466c55159b83352aaa222bc07e  2 1      4    

c09f21dfe23cf8b1f222672305d38944             

b1c7e99bfa4a11334f2497d033d655bc             

78cc4d1a6e5a85ca641eda16a7fc78c9             
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ASV eDNA-70 eDNA-71 eDNA-72 eDNA-73 eDNA-74 eDNA-75 eDNA-76 eDNA-77 eDNA-78 eDNA-79 eDNA-8 

0bd8aa353000d7200eab44f0f7f75d90             

5d5142f1ec3aeed0c0da48a125934182             

c253a68c33b91180ff20d271fdac80ab             

456fb56e167a55e0a5783f279fad02ee       60      

6c40adf1ea6f603a98d4212378aa6ca6             

 

ASV eDNA-80 eDNA-81 eDNA-82 eDNA-83 eDNA-84 eDNA-9 eDNA-M1 eDNA-M2 Total_reads TaxonomyID 

0bd8aa353000d7200eab44f0f7f75d90       49 58 189 Tachyglossus 

6a7be99afeee124f7a76f2998ebb597e       37 33 135 Canis 

7667427bcd6b201b6d6c106497acef37           2 Lagorchestes 

2bb407c368414e0969ccc76edf6c5c9d       27 23 89 Petrogale 

880459d1858aa106016e9cdd8c6e73e9 13 49 9 9 18 11 71453 69343 283423 Tachyglossus 

59bcd49cb2e198f72833788401dcc7cb           1 Tachyglossus 

fc0f98f44f1bbe3177c059ae333e5c0f 15 22 6 2 6 12 42245 42347 175036 Canis 

cc8940197219ad6ac1ce5759fe646fc1      1 1137 1226 5257 Lagorchestes 

10d58e3b59f907c90e9dab491d2aae27           4 Zyzomys 

bf51cc6e1dd2c7fde081c04a216c0172  2     1686 1772 7732 Zyzomys 

2c34cf16fe43896b9c58cc3bbc37f8e3       61 55 226 Wyulda 

66b1a8b2bc6d0b164e16ea88b1ec91bd           2 Wyulda 

9245b027bf154b1c4c9594ae843b26cf       6 2 13 Pseudantechinus 

8d77fb3cc5c248e3376a9c0df5386bdf 15 47 7 4 8 6 72706 71135 282392 Wyulda 

f83f71f93f6e908cb4f8cabd09a24cf8 1 2  1   3745 3625 14295 Pseudantechinus 

81a08c4056698cb10741d61e751704cc       8 6 28 Pseudomys 

f691c9f1b907b4d8a601e493a5a358b2  7    2 10670 11432 46851 Pseudomys 

8f2fb4e5b8ffc59f7a1b7c1b995e25f4       556 525 2176 Rattus 

07f648cadd099e3c0494fc6550aabdca           2 Planigale 

2ef7d952c54b153e64397fa47c24abff       722 645 2705 Planigale 

b87af5c73c103467cba30de2efed1929           42 Canis 

8f7dd9f608c87dd624f0d2429b923619         65 65 Trichosurus 

fc5372f0ed9dde409b5b89f572c30840       46 35 146 Canis 
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ASV eDNA-80 eDNA-81 eDNA-82 eDNA-83 eDNA-84 eDNA-9 eDNA-M1 eDNA-M2 Total_reads TaxonomyID 

c63c60d9b4ab2d48cafd0786362c0a3c       8 10 26 Trichosurus 

5c89d7b233dc5bc566aea8d8523050a8       2   2 Zyzomys 

a961095895dc52b6e3810dbcc1fb9f91       109 116 430 Muridae 

b331712b0c56a69a7fa95aa34017cfbd         52 124 Trichosurus 

f625435363c3185d62cfad84d4b132e3       76 61 137 Phalangeridae 

794f0e4b71828ccdc76300b512ef2d7d 1 4  1  2 7062 7010 28845 Trichosurus 

4937cc30738dbb33464513afdebc8bcf  1  2 9      2749 Diprotodontia 

b11e48466c55159b83352aaa222bc07e  2  2   4152 4415 18394 Zyzomys 

c09f21dfe23cf8b1f222672305d38944       43 42 144 Mammalia 

b1c7e99bfa4a11334f2497d033d655bc           22 Trichosurus 

78cc4d1a6e5a85ca641eda16a7fc78c9       36 33 103 Pseudantechinus 

5d5142f1ec3aeed0c0da48a125934182       101 87 401 Zyzomys 

c253a68c33b91180ff20d271fdac80ab           36 Mammalia 

456fb56e167a55e0a5783f279fad02ee           60 Diprotodontia 

6c40adf1ea6f603a98d4212378aa6ca6       33 27 118 Dasyuridae 

 

ASV Confidence(%) Sequence 

0bd8aa353000d7200eab44f0f7f75d90 100 AAACTAATTGAGTAAAAATTTTAGTTATTATACCCTTAAGTTGAATGTTTGAAGAAGTTACTCTTTAATTAA 

6a7be99afeee124f7a76f2998ebb597e 100 AAATTGCTAACTCATAATAATGGTGTTATGTTATGCCTTGTAGGTATCTAGTATCCATAAGTTTGGGTTAGTTAATTAA 

7667427bcd6b201b6d6c106497acef37 100 AAGGTTATAGTCTAGTAGGTCTGGATTTGTTCCTGTGAGTAGGGTAATGTTGTTTGAATTAGACTATGAATCTTA 

2bb407c368414e0969ccc76edf6c5c9d 100 TAAGATTCATAGTCTAATTCGAAATATTTACACCCCTAAATACAGGAACAAAATCAGACCTACTAGACTATAACCTT 

880459d1858aa106016e9cdd8c6e73e9 100 TTAATTAAAGAGTAACTTCTTCAAACATTCAACTTAAGGGTATAATAACTAAAATTTTTACTCAATTAGTTT 

59bcd49cb2e198f72833788401dcc7cb 100 TTAATTAAAGAGTAACTTCTTCAAACATTCAACTTAAGGGTATAATAACTAAAATTTTTACTCAATTAGTTTC 

fc0f98f44f1bbe3177c059ae333e5c0f 100 TTAATTAACTAACCCAAACTTATGGATACTAGATACCTACAAGGCATAACATAACACCATTATTATGAGTTAGCAATTT 

cc8940197219ad6ac1ce5759fe646fc1 98 TAAGATTCATAGTCTAATTCAAACAACATTACCCTACTCACAGGAACAAATCCAGACCTACTAGACTATAACCTT 

10d58e3b59f907c90e9dab491d2aae27 96 AAATTTTGAGCTTAATATTTATTGTGTTATGCCATTAGGTTATTTAAATATATTAATTAAGCTTTTAATTTA 

bf51cc6e1dd2c7fde081c04a216c0172 95 TAAATTAAAAGCTTAATTAATATATTTAAATAACCTAATGGCATAACACAATAAATATTAAGCTCAAAATTT 

2c34cf16fe43896b9c58cc3bbc37f8e3 94 AAGGTTATAGTCTAGTTGGTTATAGTGTTGTTCCATGTAGGGTTAAATTTGGTTAGATTAGACTATGAATCTTA 

66b1a8b2bc6d0b164e16ea88b1ec91bd 91 TAAGATTCATAGTCTAATCTAACCAAATTTAACCCTACATGGAACAACACTATAACCAACTAGACTATAACCTTT 

9245b027bf154b1c4c9594ae843b26cf 88 AAGACTATAACTCAGGTGTTTATACATATTGTTCCTGTAGGTTGAATGTTCGTATGTGTTGAGTTATGTGACTTA 
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ASV Confidence(%) Sequence 

8d77fb3cc5c248e3376a9c0df5386bdf 88 TAAGATTCATAGTCTAATCTAACCAAATTTAACCCTACATGGAACAACACTATAACCAACTAGACTATAACCTT 

f83f71f93f6e908cb4f8cabd09a24cf8 86 TAAGTCACATAACTCAACACATACGAACATTCAACCTACAGGAACAATATGTATAAACACCTGAGTTATAGTCTT 

81a08c4056698cb10741d61e751704cc 83 AAATTATAAGTTTAGTATTTTTGTGTTGAGCCAATTAGGTTTTGTAGATGCGAAAATTAAACTTTTAATTTA 

f691c9f1b907b4d8a601e493a5a358b2 83 TAAATTAAAAGTTTAATTTTCGCATCTACAAAACCTAATTGGCTCAACACAAAAATACTAAACTTATAATTT 

8f2fb4e5b8ffc59f7a1b7c1b995e25f4 83 TTAATTTACTAGTTTAACTTATGCATAATAACCTAATGGACCAAAACAACATAATCATAAACTAAAAATTT 

07f648cadd099e3c0494fc6550aabdca 79 AAGACTATAGCTCAGGACTTTATACATTTTTGTCCCGGTAGGTTTAATTAGGTATGTGTTGAGCTATGTGTCTTA 

2ef7d952c54b153e64397fa47c24abff 77 TAAGACACATAGCTCAACACATACCTAATTAAACCTACCGGGACAAAAATGTATAAAGTCCTGAGCTATAGTCTT 

b87af5c73c103467cba30de2efed1929 75 TTAATTAACTAACCCAAACTCATGGATACTAGATACCTACAAGGCATAACATAACACCATTATTATGGGTTAGCAATTT 

8f7dd9f608c87dd624f0d2429b923619 74 TAAGATTCATAGTCTAACCTAACTCAACAAAACCCTACATTGAACAATACAATGACTAACTAGACTATAACCTT 

fc5372f0ed9dde409b5b89f572c30840 74 TTAATTAACTAACCCAAACTTATGGATACTAAATACCTATAAGGCATAACATAACACCATTATTATGGGTTAGCAATTT 

c63c60d9b4ab2d48cafd0786362c0a3c 71 AAGGTTATAGTCTAGTTAGTCATTGTATTGTTCCATGTAGGGTTTTGTTGAGTTAGGTTAGACTATGAATCTTA 

5c89d7b233dc5bc566aea8d8523050a8 68 AAATTTTGAGTTTAATATTTATTGTGTTATTGCCATTAGGTTATTTAAATATATTAATTAAACTTTTAATTTA 

a961095895dc52b6e3810dbcc1fb9f91 66 TAAATTAAAAGTTTAATTAATATATTCAAATAGCCTAATGGCATAACACAATAAATATTAAACTCAAAATTT 

b331712b0c56a69a7fa95aa34017cfbd 65 TAAGATTCATAGTCTAACCTAACTAAACAAAACCCTACATGGAACAATACAATGACTAACTAGACTATAACCTT 

f625435363c3185d62cfad84d4b132e3 64 TAAGATTCATAGTCTAACCTAACTCAACAAAACCATACATGGAACAATACAATGACTAACTAGACTATAACCTT 

794f0e4b71828ccdc76300b512ef2d7d 63 TAAGATTCATAGTCTAACCTAACTCAACAAAACCCTACATGGAACAATACAATGACTAACTAGACTATAACCTT 

4937cc30738dbb33464513afdebc8bcf 63 TAAGATTCATAGTCTAATTCAAACAATTCTACCCTACATACAGGAACAAACACAGACCTACTAGACTATAACCTT 

b11e48466c55159b83352aaa222bc07e 62 TAAATTAAAAGTTTAATTAATATATTTAAATAACCTAATGGCAATAACACAATAAATATTAAACTCAAAATTT 

c09f21dfe23cf8b1f222672305d38944 62 TAAGATTCATAGTCTAACCTAACCCAACAAAACCCTACATGGAACAATATAATGACTAACTAGACTATAACCTT 

b1c7e99bfa4a11334f2497d033d655bc 61 TAATATTCATAGTCTAACCTAACTCAACAAAACCCTACATTGAACAATACAATGACTAACTAGACTATAACCTT 

78cc4d1a6e5a85ca641eda16a7fc78c9 60 TAAATCGCATAACTCAACACATACGAACATTCAACCTACAGGAACAATACGTATAAACACCTGAGTTATAGTCTT 

5d5142f1ec3aeed0c0da48a125934182 60 TAAATTAAAAGTTTAATTAATATATTTAAACAGCCTAATGGCATAACACAATAAATATTAAACTTAAAATTT 

c253a68c33b91180ff20d271fdac80ab 60 TAAGACACATAGCTCAACACATACTTAATTAAACCTACCGGGACAAAAATGTATAAAGTTCTGAGCTATAGTCTT 

456fb56e167a55e0a5783f279fad02ee 60 TAAGATTCATAGTCTAATTCAAACAATTCTACCCTACATACAGGAACAAAAACAGACCTACTAGACTATAACCTT 

6c40adf1ea6f603a98d4212378aa6ca6 60 TAAGTCGCATAACTCAACACATACGAACATTCAACCTACAGGAACAATACGTATAAACACCTGAGTTATAGTCTT 
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Table 3: Aves02_counts. 

ASV eDNA-1 eDNA-10 eDNA-11 eDNA-12 eDNA-13 eDNA-14 eDNA-15 eDNA-157 eDNA-158 eDNA-159 

1042ffb53db165942e8f58b1a5c1cc1e           

7adfb35044222beddd25d5535887890f     15 18 7    

f78b7cad11793316ad17f6da1ecb9ec6           

661b0653a6a675f8e7d63c97e61f08fd           

5b8d404061fddbafd74b60fa35b99cc2     1      

82b75e5ee10a2d01e9cd73c5113cbe41           

0a0d571db32d0a34e760552eca16af9d           

 

ASV eDNA-16 eDNA-160 eDNA-161 eDNA-162 eDNA-163 eDNA-164 eDNA-165 eDNA-166 eDNA-167 eDNA-168 eDNA-169 

1042ffb53db165942e8f58b1a5c1cc1e            

7adfb35044222beddd25d5535887890f 3     15      

f78b7cad11793316ad17f6da1ecb9ec6            

661b0653a6a675f8e7d63c97e61f08fd            

5b8d404061fddbafd74b60fa35b99cc2      2      

82b75e5ee10a2d01e9cd73c5113cbe41            

0a0d571db32d0a34e760552eca16af9d            

 

ASV eDNA-17 eDNA-170 eDNA-171 eDNA-172 eDNA-173 eDNA-174 eDNA-175 eDNA-176 eDNA-177 eDNA-178 eDNA-179 

1042ffb53db165942e8f58b1a5c1cc1e            

7adfb35044222beddd25d5535887890f 2           

f78b7cad11793316ad17f6da1ecb9ec6            

661b0653a6a675f8e7d63c97e61f08fd            

5b8d404061fddbafd74b60fa35b99cc2            

82b75e5ee10a2d01e9cd73c5113cbe41            

0a0d571db32d0a34e760552eca16af9d            
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ASV eDNA-18 eDNA-180 eDNA-181 eDNA-182 eDNA-183 eDNA-184 eDNA-185 eDNA-186 eDNA-187 eDNA-188 eDNA-189 

1042ffb53db165942e8f58b1a5c1cc1e            

7adfb35044222beddd25d5535887890f  13        19  

f78b7cad11793316ad17f6da1ecb9ec6            

661b0653a6a675f8e7d63c97e61f08fd            

5b8d404061fddbafd74b60fa35b99cc2  2        1  

82b75e5ee10a2d01e9cd73c5113cbe41            

0a0d571db32d0a34e760552eca16af9d            

 

ASV eDNA-19 eDNA-190 eDNA-191 eDNA-192 eDNA-193 eDNA-194 eDNA-195 eDNA-196 eDNA-197 eDNA-198 eDNA-199 

1042ffb53db165942e8f58b1a5c1cc1e            

7adfb35044222beddd25d5535887890f        12    

f78b7cad11793316ad17f6da1ecb9ec6           2 

661b0653a6a675f8e7d63c97e61f08fd            

5b8d404061fddbafd74b60fa35b99cc2        2    

82b75e5ee10a2d01e9cd73c5113cbe41            

0a0d571db32d0a34e760552eca16af9d            

 

ASV eDNA-2 eDNA-20 eDNA-200 eDNA-201 eDNA-202 eDNA-203 eDNA-204 eDNA-205 eDNA-206 eDNA-207 eDNA-208 

1042ffb53db165942e8f58b1a5c1cc1e            

7adfb35044222beddd25d5535887890f       9     

f78b7cad11793316ad17f6da1ecb9ec6            

661b0653a6a675f8e7d63c97e61f08fd            

5b8d404061fddbafd74b60fa35b99cc2            

82b75e5ee10a2d01e9cd73c5113cbe41            

0a0d571db32d0a34e760552eca16af9d            
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ASV eDNA-209 eDNA-21 eDNA-210 eDNA-211 eDNA-212 eDNA-213 eDNA-214 eDNA-215 eDNA-216 eDNA-217 eDNA-218 

1042ffb53db165942e8f58b1a5c1cc1e            

7adfb35044222beddd25d5535887890f  21   16       

f78b7cad11793316ad17f6da1ecb9ec6            

661b0653a6a675f8e7d63c97e61f08fd            

5b8d404061fddbafd74b60fa35b99cc2  2  1        

82b75e5ee10a2d01e9cd73c5113cbe41            

0a0d571db32d0a34e760552eca16af9d            

 

ASV eDNA-219 eDNA-22 eDNA-220 eDNA-221 eDNA-222 eDNA-223 eDNA-224 eDNA-225 eDNA-226 eDNA-227 eDNA-228 

1042ffb53db165942e8f58b1a5c1cc1e            

7adfb35044222beddd25d5535887890f  16 6        40 

f78b7cad11793316ad17f6da1ecb9ec6            

661b0653a6a675f8e7d63c97e61f08fd            

5b8d404061fddbafd74b60fa35b99cc2  1 1        4 

82b75e5ee10a2d01e9cd73c5113cbe41            

0a0d571db32d0a34e760552eca16af9d            

 

ASV eDNA-229 eDNA-23 eDNA-230 eDNA-231 eDNA-232 eDNA-233 eDNA-234 eDNA-235 eDNA-236 eDNA-237 eDNA-238 

1042ffb53db165942e8f58b1a5c1cc1e            

7adfb35044222beddd25d5535887890f  6       8   

f78b7cad11793316ad17f6da1ecb9ec6            

661b0653a6a675f8e7d63c97e61f08fd            

5b8d404061fddbafd74b60fa35b99cc2         3   

82b75e5ee10a2d01e9cd73c5113cbe41            

0a0d571db32d0a34e760552eca16af9d            
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ASV eDNA-239 eDNA-24 eDNA-240 eDNA-241 eDNA-242 eDNA-243 eDNA-244 eDNA-245 eDNA-246 eDNA-247 eDNA-248 

1042ffb53db165942e8f58b1a5c1cc1e            

7adfb35044222beddd25d5535887890f  5     15 1   3 

f78b7cad11793316ad17f6da1ecb9ec6            

661b0653a6a675f8e7d63c97e61f08fd            

5b8d404061fddbafd74b60fa35b99cc2       2  1   

82b75e5ee10a2d01e9cd73c5113cbe41            

0a0d571db32d0a34e760552eca16af9d            

 

ASV eDNA-249 eDNA-25 eDNA-250 eDNA-251 eDNA-26 eDNA-27 eDNA-28 eDNA-29 eDNA-3 eDNA-30 eDNA-31 

1042ffb53db165942e8f58b1a5c1cc1e            

7adfb35044222beddd25d5535887890f 4 5 3     43  40 10 

f78b7cad11793316ad17f6da1ecb9ec6            

661b0653a6a675f8e7d63c97e61f08fd            

5b8d404061fddbafd74b60fa35b99cc2 1         2 4 

82b75e5ee10a2d01e9cd73c5113cbe41            

0a0d571db32d0a34e760552eca16af9d            

 

ASV eDNA-32 eDNA-33 eDNA-34 eDNA-35 eDNA-36 eDNA-37 eDNA-38 eDNA-39 eDNA-4 eDNA-40 eDNA-41 

1042ffb53db165942e8f58b1a5c1cc1e            

7adfb35044222beddd25d5535887890f 7 2    40 22 5  7  

f78b7cad11793316ad17f6da1ecb9ec6            

661b0653a6a675f8e7d63c97e61f08fd  49          

5b8d404061fddbafd74b60fa35b99cc2 1     4     1 

82b75e5ee10a2d01e9cd73c5113cbe41            

0a0d571db32d0a34e760552eca16af9d          1  

 

ASV eDNA-42-MS eDNA-42 eDNA-43 eDNA-44 eDNA-46 eDNA-47 eDNA-48 eDNA-49 eDNA-5 eDNA-50 eDNA-51 

1042ffb53db165942e8f58b1a5c1cc1e 170           

7adfb35044222beddd25d5535887890f 11967    12 3 2 7 13   
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f78b7cad11793316ad17f6da1ecb9ec6             

661b0653a6a675f8e7d63c97e61f08fd             

5b8d404061fddbafd74b60fa35b99cc2 1279       1    

82b75e5ee10a2d01e9cd73c5113cbe41 24           

0a0d571db32d0a34e760552eca16af9d 17           

 

ASV eDNA-52 eDNA-53 eDNA-54 eDNA-55 eDNA-56-MS eDNA-56 eDNA-57 eDNA-58 eDNA-59 eDNA-6 eDNA-60 

1042ffb53db165942e8f58b1a5c1cc1e     122       

7adfb35044222beddd25d5535887890f  52 36 15 12261 12    14  

f78b7cad11793316ad17f6da1ecb9ec6             

661b0653a6a675f8e7d63c97e61f08fd             

5b8d404061fddbafd74b60fa35b99cc2  3 3  1309       

82b75e5ee10a2d01e9cd73c5113cbe41     10       

0a0d571db32d0a34e760552eca16af9d     13       

 

ASV eDNA-61 eDNA-62 eDNA-63 eDNA-64 eDNA-65 eDNA-66 eDNA-67 eDNA-68 eDNA-69-MS eDNA-69 eDNA-7 

1042ffb53db165942e8f58b1a5c1cc1e         74   

7adfb35044222beddd25d5535887890f 16 9 4 7 3    8386 17 2 

f78b7cad11793316ad17f6da1ecb9ec6             

661b0653a6a675f8e7d63c97e61f08fd             

5b8d404061fddbafd74b60fa35b99cc2 2 3       1091 2  

82b75e5ee10a2d01e9cd73c5113cbe41         10   

0a0d571db32d0a34e760552eca16af9d     1    12   

 

ASV eDNA-70 eDNA-71 eDNA-72 eDNA-73 eDNA-74 eDNA-75 eDNA-76 eDNA-77 eDNA-78 eDNA-79 eDNA-8 

1042ffb53db165942e8f58b1a5c1cc1e            

7adfb35044222beddd25d5535887890f 18 1 5     24 21 6  

f78b7cad11793316ad17f6da1ecb9ec6            

661b0653a6a675f8e7d63c97e61f08fd            

5b8d404061fddbafd74b60fa35b99cc2  2      5 4 3  
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82b75e5ee10a2d01e9cd73c5113cbe41            

0a0d571db32d0a34e760552eca16af9d            

 

ASV eDNA-80 eDNA-81 eDNA-82 eDNA-83 eDNA-84 eDNA-9 eDNA-M1 eDNA-M2 Total_reads TaxonomyID 

1042ffb53db165942e8f58b1a5c1cc1e       245 244 855 Burhinus 

7adfb35044222beddd25d5535887890f 6 4 4 6 8 3 39849 43329 116560 Burhinus 

f78b7cad11793316ad17f6da1ecb9ec6           2 Poephila 

661b0653a6a675f8e7d63c97e61f08fd           49 Trichoglossus 

5b8d404061fddbafd74b60fa35b99cc2       4860 4850 13453 Cacatua 

82b75e5ee10a2d01e9cd73c5113cbe41       27 33 104 Cacatua 

0a0d571db32d0a34e760552eca16af9d       71 75 190 Aves 

 

ASV Confidence(%) Sequence 

1042ffb53db165942e8f58b1a5c1cc1e 100 CTCACCTCACTTGAGAGCACATCAGTGAGCACAATAGCCCAACCCGCTAGCAAGACAGGTCAAGGTATAGCCAATGGGAGC 

7adfb35044222beddd25d5535887890f 100 GCTCCCATTGGCTATACCTTGACCTGTCTTGCTAGCGGGTTGGGCTATTGTGCTCACTGATGTGCTCTCAAGTGAGGTGAG 

f78b7cad11793316ad17f6da1ecb9ec6 89 ATTCCATAGGCTATACCTTGACCTGTCTTATTAGCGTGGTTAGGGCTGTTGCGTCCACTGTTGGGCTTTCAGGGGAGGTGGG 

661b0653a6a675f8e7d63c97e61f08fd 81 ACTTCATAGGCTATACCTTGACCTGTCTTGTTAGCGGGTGTGGGTTTTTGGGTCCACTGTTGTGCTCTAATTGGAGGTGGG 

5b8d404061fddbafd74b60fa35b99cc2 75 ACTCCATAGGCTATACCTTGACCTGTCTTGTTAGTGGTTGTGGACTATTGGGCTCACTGTTGTGCTTTCATAAAGGTGAG 

82b75e5ee10a2d01e9cd73c5113cbe41 75 CTCACCTTTATGAAAGCACAACAGTGAGCCCAATAGTCCACAACCACTAACAAGACAGGTCAAGGTATAGCCTATGGAGT 

0a0d571db32d0a34e760552eca16af9d 69 GCTCCCATTGGCTATACCTTGACCTGTCTTGTTAGTGGTTGTGGACTATTGGGCTCACTGTTGTGCTTTCATAAAGGTGAG 
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