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The dominant current and historical land uses across the Pilbara region involves grazing of native pasture, 
conservation, crown reserves, mining leases, and Historically, pastoralism has 

become a significant land use with much of the Pilbara now under mining tenure 





















Targeted Bilby Survey



Targeted Bilby Survey































Targeted Bilby Survey





















Targeted Bilby Survey















Targeted Bilby Survey













Targeted Bilby Survey

























Targeted Bilby Survey















Targeted Bilby Survey







Targeted Bilby Survey







































Targeted Bilby Survey





Targeted Bilby Survey





 

 

 
 
 
 
 
 
 

  
  

This document has been prepared to the requirements of the client identified on the cover page and no representation is 
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allele An allele is one of two or more versions of DNA sequence (a single base 
or a segment of bases) at a given genomic location. 

Bp Base pairs. They are the fundamental unit of double-stranded nucleic 
acids consisting of two nucleobases bound to each other by hydrogen 
bonds. They form the building blocks of the DNA double helix. 

DNA Deoxyribonucleic acid.  DNA is the molecule that carries genetic 
information for the development and functioning of an organism. 

FA Fragment Analysis. Fragment analysis is a genetic analysis method that 
uses fluorescently labelled DNA fragments and capillary electrophoresis 
to size and genotype DNA. 

FIS Inbreeding Coefficient also known as heterozygote deficit; a 
measurement of the reduction in heterozygosity of an individual as a 
result of non-random mating within its subpopulation. 

genotype A genotype is a scoring of the type of variant present at a given location 
(i.e. a locus) in the genome. 

HE   Expected Heterozygosity. 
HO   Observed Heterozygosity. 
HWE Hardy Weinberg Equilibrium.  It is a principle stating that the genetic 

variation in a population will remain constant from one generation to the 
next in the absence of disturbing factors.  When mating is random in a 
large population with no disruptive circumstances, the law predicts that 
both genotype and allele frequencies will remain constant because they 
are in equilibrium. 

I   Information index. 
loci   Plural of locus. 
locus A specific, fixed position on a chromosome where a particular gene or 

genetic marker is located. 
Na Number of alleles.  Allelic variation at a locus that can be 

measured/observed within a population. 
Ne Number of effective alleles.  The number of equally frequent alleles that 

it would take to achieve the same expected heterozygosity as in your 
studied population.  This number is, in general, lower than the actual 
(observed) number of alleles. 

PCR Polymerase Chain Reaction.  A method widely used to make millions to 
billions of copies of a specific DNA sample rapidly, allowing scientists to 
amplify a very small sample of DNA (or a part of it) sufficiently to enable 
detailed study. 

Polymorphism Refers to the presence of two or more variant forms of a specific DNA 
sequence (allele) that can occur among different individuals or 
populations. 

uHE   Unbiased Expected Heterozygosity. 



 

 

Helix Molecular Solutions (Helix) was engaged by Spectrum Ecology to perform DNA 
extractions from faecal (scat) samples collected during a targeted survey.  The objective of 
this project was to assign individual identification based on the unique genotypes.  DNA was 
extracted from Forty-five bilby scat samples submitted to Helix Molecular Sciences (Helix) 
from the project area.  Eighteen samples yielded DNA of sufficient quality to produce a clean 
genotype suitable for individual discrimination.  When all sampling years are considered, 
genotypes were assigned to a total of six distinct genotype identity groups, with each group 
representing the identity of a single individual.  Three groups were exclusive to the current 
survey and three had previously been detected by Helix from surveys that occurred in 2021, 
2022 and 2023.  None of the three previously detected groups were identified in the current 
scat collection.  Across the four survey years (2021  2024) there have been in total, six 
individual bilbies (Macrotis lagotis) detected.



 

 

Spectrum Ecology and Spatial engaged Helix to determine the minimum number of individual 
bilbies (Macrotis lagotis) collected from the project area across three sampling periods (25th 
March / 1st May, 30  31st July, and 5th  9th August 2024).  This was undertaken by extracting 
DNA from scat samples collected during surveys, followed by genotyping those that yielded 
high quality DNA.   











 

 

Basic population genetic statistics were generated using R (R core team, 2022) software and 
the excel add-in GenAlEx version 6.5 (Peakall and Smousse, 2006, 2012).  The R package 

 and Gruber, 2017) was used to assess data quality in the form of 
null alleles, with the frequency of null alleles determined per locus using the method of 
Brookfield (1996).  Departures from Hardy-Weinberg equilibrium (HWE) were assessed for 
each locus and sampling year with the R 
with 1000 Monte Carlo permutations and  = 0.05.  The R (Kamvar et al. 2014) 
was used to evaluate the level of missing data.  GenAlEx (Peakall and Smousse, 2006, 2012) 
was used to calculate the number of alleles (NA), number of effective alleles (NE), observed 
and unbiased expected heterozygosities (HO and uHE), the Information index (I) and the 
inbreeding coefficient (FIS).   
 
The R package poppr  (Kamvar et al. 2014) was used to create an accumulative genotype 
curve to assess whether the number of loci was sufficient to discriminate unique multilocus 
genotypes  from the genetic data of unknown individuals.  Loci were randomly 
sampled until n  1 loci (n being the total number of loci), and the number of observed 
genotypes were counted with each iteration.  A distribution for each locus was generated by 
resampling 10,000 times without replacement.  A plateau point in the curve indicates that the 

 
(Kamvar et al. 2014) package was also used to discriminate between the identified 
assign them to genotype identity groups.  Assignment was confirmed through manual 
appraisal of the genetic data. 
 



 

 

Seven loci were successfully amplified in eighteen bilby scat samples collected from the 
project area.  The current sample genotypes were combined with genotypes generated during 
prior collections for analysis.  
 
The genotype accumulation curve plateaus at four loci, indicating four loci are sufficient to 
accurately discriminate the number of unique individuals in this dataset with high confidence 
(Figure 1).  Sample genotypes of less than four loci were excluded from further analyses (see 
Table 1 and Table 2) 

 

 
 

 

 
All seven loci were polymorphic and conformed to Hardy-Weinberg equilibrium.  No null 
alleles were detected.  Of the analysed samples with a unique genotype and four or greater 
working loci, missing data was insignificant and averaged 1.5%.  The number of alleles 
observed across the seven loci ranged from 1.75 (± 0.25) to 2.25 (± 0.25) and averages 1.96 (± 
0.13) alleles (Table 4).  The number of effective alleles is similar, ranging from 1.60 (± 0.25)  
2.15 (± 0.54) and averaging 1.83 (± 0.26) effective alleles.  The information index averages 0.58 
(± 0.16) across loci, with B55 identified as the most informative (I = 0.77 ± 0.08) and B17 the 
least informative (I = 0.43 ± 0.25) loci.  
moderate and similar, averaging about 70 % (mean Ho = 0.70 ± 0.19, mean uHe = 0.68 ± 0.20).  
No inbreeding is detected, as exemplified by the negative inbreeding coefficient estimate 
(mean FIS = -0.78 ± 0.05). 









 

 

Scat DNA extraction and genotype assignment has been successful to determine the 
minimum number of unique bilby individuals collected from the project area, from samples 
with sufficient quality DNA.   
 
Based on the genetic diversity of the bilby individuals and variability of the microsatellite loci, 
it was determined that at least four loci are required for accurate discrimination between 
individual genotypes.  Eighteen of the forty-five scat samples produced good quality genomic 
DNA with a high amplification success rate of at least six loci.  Of these eighteen genotypes, 
three unique individuals were detected and assigned the genotype identification codes four, 
five and six. All three genotypes represented new, distinct individuals.  None of the three 
previously identified genotypes were detected from the current collection.  
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