Table S1. PCR multiplexes for Lagostrophus fasciatus. 
	Multiplex
	Primer 
	Fluorescent label
	Size Range

	1
	Pa593
	FAM
	93-107

	1
	Me14
	NED
	155-159

	1
	Y105
	FAM
	219-235

	2
	Pa385
	FAM
	

	2
	Pa297
	VIC
	115-119

	2
	Y175
	VIC
	268-274

	2
	Pa55
	PET
	 

	3
	Y151
	FAM
	

	3
	Me17
	VIC
	99-101

	3
	Y148
	NED
	154-160






















Table S2. Parameters used for modelling rare allele retention using ALLELERETAIN in non-drought years. Where a parameter is not listed, defaults are used. Parameter values were obtained from data in [1], [2] and the knowledge of CS and JS. *A banded hare wallaby year is assumed to be 9 months.
	Parameter
	Value

	Mating system
	polygyny

	Maximum lifespan
	13 BHW years*

	Age at maturity
	1 BHW year

	Mean young per adult female per BHW year
	1

	Mean young per young female per BHW year
	1

	SD annual young per adult female
	0.3

	Maximum young per adult female per breeding period (months)
	1

	Male breeding ages
	2-11 BHW years (1.5-8 calendar years)

	Mean male lifetime reproductive success (MLRS)
	7 

	SD MLRS
	3

	Juvenile survival
	0.6

	Juvenile survival at K
	0.6

	Nonbreeder annual survival
	0.9

	Nonbreeder annual survival at K
	0.9

	Adult female annual survival
	0.9

	Adult male annual survival
	0.9

	Carrying capacity (K)
	10000

	Number of years pop held at or below initial size
	1

	Initial sex ratio
	0.5
















Table S3. Parameters used for population viability analyses of banded hare wallaby. Additional parameters were extracted from [3] and [4].  BHW: banded hare wallaby; DDR: density dependent reproduction function.
	Vortex Parameter
	Value

	
	

	Scenario settings
	

	No. iterations
	1000

	No. “years”
	50 years

	Duration of each “year” in days
	274

	Extinction definition
	only 1 sex remains

	Number of populations
	5 (Bernier, Dorre, Faure, DHI, Mt. Gibson)

	
	

	Species description
	

	Inbreeding depression
	

	· Lethal equivalents
	3.14 

	· % due to recessive lethal
	50

	EV concordance of reproduction & survival
	

	· EV correlation among populations
	0.5 (default)

	
	

	Catastrophes
	

	· Number of types of catastrophes  
	1 (drought)

	· Frequency
	12% (1 in 6.25 calendar years)

	· Severity
	50% reduction in survival and reproduction

	
	

	Reproductive system
	

	Reproductive system
	polygynous

	Age of first offspring for Females/Males
	9 months/18 months

	Maximum age of reproduction
	8 years

	Maximum lifespan
	10 years

	Maximum number of broods/year
	1

	Maximum number of progeny per brood
	1

	Sex ratio at birth
	50

	
	

	Reproductive rates
	

	% Adult females breeding 
	90% with DDR

	· EV in % breeding
	18

	Distribution of broods per year 
	

	· 0 broods
	0

	· 1 broods
	100

	Number of offspring per female brood 
	

	· 1 offspring
	100

	
	

	Mortality rates 
	

	Females
	

	Mortality Age 0 to 1 (± SD)
	40 ± 10

	Annual mortality after Age 1 (± SD)
	10 ± 3

	Males
	

	Mortality Age 0 to 1 (± SD)
	40 ± 10

	Annual mortality after Age 1 (± SD)
	10 ± 3

	
	

	Mate monopolisation
	

	% males in breeding pool
	85

	% males successfully siring offspring
	63

	
	

	Initial population size
	

	Bernier 
	2000

	Dorre 
	2000

	Faure
	300

	
	

	Carrying capacity, K (SD due to EV) 
	

	Bernier
	3000 (300)

	Dorre
	3000 (300)

	Faure
	1000 (100)

	DHI
	1000 (100)

	Mt. Gibson
	500 (50)

	
	

	Genetic management
	

	Number of neutral loci to be modelled
	7 empirical, 1 simulated

	Read starting allele frequencies from file
	yes







Table S4. Performance of the seven polymorphic microsatellite markers for Lagostrophus fasciatus. 
	Marker Name
	NA
	HE
	HWE*
	Population

	Pa593
	8
	0.656
	1/6
	Dorre

	Me14
	3
	0.414
	0/6
	

	Y105
	5
	0.509
	0/6
	

	Pa297
	3
	0.145
	1/3
	Dorre

	Y175
	2
	0.460
	3/6
	Bernier, Wadderin, Peron CBC

	Me17
	2
	0.030
	0/1
	

	Y148
	4
	0.463
	0/6
	

	Mean (± s.d.)
	3.86 (± 2.12)
	0.382 (± 0.218)
	
	


NA: total number of alleles per marker; HE: expected heterozygosity; HWE: Hardy-Weinberg Equilibrium. *No. populations in which marker is polymorphic and HWE violated at p < 0.05. Population: population in which marker violated HWE.








*
*
*

Figure S1. Mean pairwise relatedness using the Queller and Goodnight estimator within two remnant wild populations of (Bernier and Dorre Islands), two contemporary translocated populations (Faure Island and Wadderin), and two historic translocated populations (Peron CBC and Dryandra). *statistically significant p values (Bernier = 0.005, Wadderin = 0.014, Peron CBC = 0.002).















a.

b.
 
Figure S2. Temporal change in genetic diversity for the two remnant source populations, a) expected heterozygosity and b) allelic richness. Allelic richness was calculated by rarefaction to ten diploid individuals.



Table S5. Pairwise population FSTs. FSTs below the diagonal, p values above the diagonal.
	
	Bernier
	Dorre
	Faure
	Wadderin
	Peron CBC
	Dryandra

	Bernier
	0.000
	0.001
	0.092
	0.056
	0.008
	0.112

	Dorre
	0.026
	0.000
	0.001
	0.001
	0.001
	0.469

	Faure
	0.033
	0.061
	0.000
	0.096
	0.007
	0.038

	Wadderin
	0.022
	0.061
	0.043
	0.000
	0.077
	0.007

	Peron CBC
	0.013
	0.056
	0.052
	0.020
	0.000
	0.008

	Dryandra
	0.044
	0.023
	0.081
	0.089
	0.069
	0.000
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Table S6. Comparing allelic richness with and without marker Me17.
	Population
	
	N
	
	AR with marker Me17 (±s.e.)
	AR without marker Me17 (±s.e.)

	
	
	
	
	
	

	Bernier Island (all)
	
	51
	
	2.47 (0.15)
	2.71 (0.13)

	Bernier (1998)
	
	6
	
	
	

	Bernier (2010-2011)
	
	9
	
	
	

	Bernier (2016-2017)
	
	33
	
	
	

	
	
	
	
	
	

	Dorre Island (all)
	
	79
	
	2.46 (0.10)
	2.70 (0.08)

	Dorre (1995-1996)
	
	7
	
	
	

	Dorre (1999-2000)
	
	8
	
	
	

	Dorre (2013)
	
	11
	
	
	

	Dorre (2016-2017)
	
	52
	
	
	

	
	
	
	
	
	

	Faure Island (2017)
	
	10
	
	2.57 (0.40)
	2.67 (0.43)

	
	
	
	
	
	

	Wadderin (2018)
	
	17
	
	2.27 (0.27)
	2.48 (0.25)

	
	
	
	
	
	

	Peron CBC (2006-2013)
	
	73
	
	2.41 (0.15)
	2.65 (0.15)

	
	
	
	
	
	

	Dryandra (1999-2002)
	
	6
	
	2.57 (0.52)
	2.83 (0.48)

	
	Σ
	236
	µ (±s.d.)
	2.34 (0.13)
	2.67 (0.11)


N: number of samples; AR: allelic richness (rarefied to 10 individuals except Dryandra).




Table S7. Summary of PVA performance metrics after 50 calendar years for various translocation scenarios including a drought with probability of 12% (or one every 6.25 years). Metrics include survival probabilities of the translocation and source populations, and final average population size, genetic diversity and inbreeding coefficient of the translocated populations.
a. Scenario 1. To Dirk Hartog Island from Bernier Island in one year.
	Metric
	Starting N

	
	60
	80
	100
	120
	140

	Prob Surv DHI
	0.66
	0.73
	0.79
	0.83
	0.85

	Final N DHI
	1653
	2082
	2499
	2628
	2892

	GD DHI
	0.316
	0.325
	0.330
	0.336
	0.338

	Inbreeding DHI
	0.677
	0.671
	0.665
	0.659
	0.658

	Prob Surv Bernier
	0.99
	0.99
	1.00
	0.99  
	0.99



b. Scenario 2. To Dirk Hartog Island from Bernier Island over two years, with half in each year.
	Metric
	Starting N

	
	60
	80
	100
	120
	140

	Prob Surv DHI
	0.66
	0.72
	0.79
	0.82
	0.83

	Final N DHI
	1714
	2133
	2489
	2477
	2819

	GD DHI
	0.312
	0.325
	0.330
	0.333
	0.337

	Inbreeding DHI
	0.681
	0.671
	0.665
	0.663
	0.658

	Prob Surv Bernier
	1.00
	1.00
	0.99
	1.00
	1.00



c. Scenario 3. To Dirk Hartog Island over two years, with half in year one from Bernier and half in year two from Dorre.
	Metric
	Starting N

	
	60
	80
	100
	120
	140

	Prob Surv DHI
	0.65
	0.74
	0.80
	0.82
	0.85

	Final N DHI
	1726
	1935
	2251
	2383
	2789

	GD DHI
	0.353
	0.358
	0.368
	0.368
	0.374

	Inbreeding DHI
	0.642
	0.637
	0.627
	0.627
	0.623

	Prob Surv Dorre
	0.99
	0.99
	0.99
	1.00
	0.99

	Prob Surv Bernier
	0.99
	0.99
	0.99
	0.99
	0.99



d. Scenario 4. To Dirk Hartog Island in one year, with half from Bernier and half from Dorre.
	Metric
	Starting N

	
	60
	80
	100
	120
	140

	Prob Surv DHI
	0.66
	0.71
	0.79
	0.82
	0.83

	Final N DHI
	1622
	2029
	2277
	2459
	2684

	GD DHI
	0.349
	0.359
	0.362
	0.366
	0.374

	Inbreeding DHI
	0.644
	0.635
	0.632
	0.629
	0.622

	Prob Surv Dorre
	0.99
	0.99
	0.99
	0.99
	1.00

	Prob Surv Bernier
	0.99
	1.00
	0.99
	0.99
	0.99
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