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Material and Methods
Genomic DNA extraction protocol
Five millimeters of the feather’s calamus were cut and transferred into digestion buffer (Chelex 5%, 50 μg/mL proteinase K) where it was homogenized with a plastic pestle and incubated overnight at 60ºC. The lysate was centrifuged at 13,000 g for 1 minute, and supernatant transferred to a new tube for DNA precipitation (adding 1 mL 100% ethanol, 30 μL 5M LiCl and 2 μL linear polyacrylamide). After centrifugation (13,000g for 20 minutes), precipitated DNA was washed using 70% ethanol. The dried pellet was resuspended in low TE and stored at -20˚C.
Supplementary Figures and Tables 
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Fig. S1 Isolation by distance plots showing correlation between genetic (linearised FST - microsatellites) and (log-transformed) geographic distances. The solid line represents the linear regression line. r – Mantel test correlation coefficient, p – Mantel test p-value
[image: Macintosh HD:Users:SGrosser:Desktop:FinalFigures_revision (dragged).pdf]
Fig. S2 Genetic clustering of blue duck samples based on 9 microsatellite loci in STRUCTURE. Vertical lines represent individuals and their proportional membership to each cluster (indicated by colours). Black lines separate individuals of different sampling locations. A) Complete dataset for K=2 and K=3. B) North Island and South Island datasets for K=2. C) South Island dataset for K=2 and K=3 with population prior information included in the analysis
[image: ]
Fig. S3 Discriminant analysis of principal components (DAPC) for nine blue duck microsatellites. Individuals are represented by squares (North Island) and circles (South Island). River sampling origin is indicated by colour
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Fig S4. Posterior probability distributions for IMa2 parameter estimates under the full model. mNI>SI – migration rate from the SI into NI population; mSI>NI – migration rate from the NI into SI population.

Table S1 Characteristics of blue duck microsatellite primers, fluorescent dye-labels used for PCR and pooling mix for capillary separation.
	Mix
	Locus
	Repeat motif
	Primer sequence (5'-3')
	No. of alleles 
	Size (bp)
	Dye

	1
	Hm_02
	(TG)9
	F:
	ACCCAACACAGCTGGAAATAG
	2
	200-202
	6FAMm

	
	
	
	R:
	TCACTATTCCCCTACGAGACC
	
	
	

	1
	Hm_03
	(TA)10
	F:
	AGAATTTCAGGAGGAGTTTGGC
	3
	235-253
	NED

	
	
	
	R:
	TGCATTCGTATAACGGCTTAGG
	
	
	

	1
	Hm_06
	(TA)8
	F:
	CATAGTGACTGCGAACTGCC
	2
	213-215
	VIC

	
	
	
	R:
	TTGACTCAGGTTTGCCTGC
	
	
	

	1
	Hm_07
	(CT)9
	F:
	CCAACCTTGGAGCCTTGAAC
	2
	254-256
	PET

	
	
	
	R:
	CCCCACGTCCTCCATTTTC
	
	
	

	1
	Hm_10
	(AT)11
	F:
	GATGCCAATAGTGACCAGCC
	4
	200-216
	PET

	
	
	
	R:
	CCTATGGAGGCGTGAGAGG
	
	
	

	1
	Hm_12
	(TG)11
	F:
	GCCTTCTAGGTGGCTTCATC
	2
	182-202
	NED

	
	
	
	R:
	GGACAAAGAATGCATGTGAGC
	
	
	

	1
	Hm_14
	(TA)13
	F:
	TGGAAATAGGAGAAAACTCTTGCAG
	3
	137-141
	VIC

	
	
	
	R:
	ATAGAGTCACTTCTTAGTTAACAGC
	
	
	

	2
	Hm_15
	(AT)11
	F:
	TGTCAAATGCCCTTGAGTAGG
	3
	204-218
	VIC

	
	
	
	R:
	AGAGAGAGAATCTTTGTATATGACGTG
	
	
	

	2
	Hm_19
	(ATT)10
	F:
	CGATAGGACGGGAGGCAAC
	3
	188-194
	NED

	
	
	
	R:
	AATGCCCACAAGCTCCCAG
	
	
	

	2
	Hm_20
	(AGG)13
	F:
	GATGTGTCCTTGGGAAACCG
	3
	231-237
	PET

	
	
	
	R:
	CTAGGAGAAGGGGAAGGCG
	
	
	

	2
	Hm_21
	(ATT)10
	F:
	TGGGACAGAAGAAGGAAGGG
	2
	161-167
	PET

	
	
	
	R:
	AGAGGAATGTTGCCTGGGG
	
	
	

	2
	Hm_22
	(GAA)8
	F:
	TTGGGGAGGTGAGGAAACC
	2
	169-172
	6FAM

	
	
	
	R:
	GCGCTTACACAAGGTGCTG
	
	
	

	2
	Hm_23
	(ATTT)8
	F:
	GAACGTGCTGTTGGTTTGTG
	3
	268-280
	6FAM

	
	 
	 
	R:
	CCAAAGAGGATGACTTCACAGG
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Table S2 Sampling information and frequencies among 12 blue duck mitochondrial control region haplotypes. Numbers in parentheses indicate samples obtained from Robertson et al. (2007).
	Island
	Region
	River catchment
	n
	Haplotypes
	E/Lat
	N/Long

	
	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	
	

	North Island
	Bay of Plenty
	 Motu R
	(8)
	
	
	
	
	8
	
	
	
	
	
	
	
	38.11459
	177.55012

	
	
	Waioeka R
	(1)
	
	
	1
	
	
	
	
	
	
	
	
	
	38.42371
	177.3312

	
	
	Waimana R
	3
	
	
	3
	
	
	
	
	
	
	
	
	
	38.30854
	177.14616

	
	
	Whirinaki
	2
	
	
	2
	
	
	
	
	
	
	
	
	
	38.67776
	176.70274

	
	Central North Island
	Whanganui R
	(16)
	
	
	
	6
	
	10
	
	
	
	
	
	
	39.03529
	175.53541

	
	
	Manganui o te Ao R
	(16)
	
	
	
	
	
	16
	
	
	
	
	
	
	39.31981
	175.1947

	
	
	Tongariro R
	(13)
	
	
	
	
	
	13
	
	
	
	
	
	
	39.20568
	175.77664

	
	Ruahines
	Ngaruroro R
	(3)
	
	3
	
	
	
	
	
	
	
	
	
	
	39.61891
	176.26667

	South Island
	Kahurangi
	Wangapeka R
	2(5)
	
	
	
	
	
	
	1
	6
	
	
	
	
	41.21795
	172.75656

	
	
	Takaka R
	2
	
	
	
	
	
	
	
	2
	
	
	
	
	41.17268
	172.70218

	
	
	Oparara R
	4
	
	
	
	
	
	
	
	4
	
	
	
	
	41.10963
	172.20911

	
	
	Buller R
	3
	
	
	
	
	
	
	
	3
	
	
	
	
	41.57217
	172.4831

	
	Central South Island
	Taramakau R
	(5)
	
	
	
	
	
	
	3
	
	
	1
	
	1
	42.869
	171.556

	
	
	Styx R
	4
	
	
	
	
	
	
	
	
	
	1
	3
	
	42.89095
	171.23467

	
	South Canterbury
	Waihi R
	1
	1
	
	
	
	
	
	
	
	
	
	
	
	43.97932
	171.10774

	
	Fiordland
	Cleddau R
	(2)
	1
	
	
	
	
	
	
	
	
	
	1
	
	44.72342
	167.94076

	
	
	Arthur R
	(3)
	2
	
	
	
	
	
	
	
	
	
	1
	
	44.7559
	167.74022

	
	
	Clinton R
	(6)
	5
	
	
	
	
	
	
	
	1
	
	
	
	44.83328
	167.85616



Table S3. Inferred blue duck migration rates between North and South Island, and regions within both islands generated using BayesAss. Values represent the fractions of migrants per generation (posterior mean) with standard deviation of the marginal posterior distribution for each estimate in parentheses.
	Sample location
	Source population

	
	North Island
	South Island

	
	Bay of Plenty
	Central NI
	Kahurangi
	Central SI
	Fiordland

	North Island
	0.994(0.005)
	0.006(0.005)

	Bay of Plenty
	0.796(0.090)
	0.204 (0.090)
	-
	-
	-

	Central NI
	0.198(0.090)
	0.802(0.090)
	-
	-
	-

	South Island
	0.007(0.006)
	0.993(0.006)

	Kahurangi
	-
	-
	0.757(0.066)
	0.124(0.080)
	0.119 (0.080)

	Central SI
	-
	-
	0.134 (0.080)
	0.742(0.061)
	0.124(0.078)

	Fiordland
	-
	-
	0.138 (0.078)
	0.120 (0.074)
	0.741 (0.061)





Table S4. IMa2 maximum likelihood and 95% highest posterior density (HPD) parameter estimates. tdivergence – divergence time between NI and SI populations; θ – population mutation rate.  mNI>SI –migration rate from the SI into NI population; mSI>NI –migration rate from the NI into SI population

	Parameter
	Slow rate estimate (95% HPD)
	Fast rate estimate (95% HPD)

	tdivergence
	0.06250 (0.013 - 4.997)a
	0.06250 (0.023 - 4.997)a

	θNI
	0.3825 (0.158- 0.788)
	0.3675 (0.158 – 0.788)

	θSI
	0.5175 (0.218– 1.012)
	0.5325 (0.218– 1.012)

	θancestral
	1.913 (0 – 14.020)b
	2.092  (0 – 14.030)b

	mNI>SI
	1.917 (0.1170 - 5.547)b
	1.947 (0.237- 5.655)b

	mSI>NI
	2.043 (0 - 5.397)b
	1.743 (0 - 5.373)b


aHPD interval may be incorrect due to multiple peaks
bHPD may not be useful - posterior density did not reach low levels near either the upper or the lower limit of the prior


Explanation of model numbers in Table S5
1: FULL (estimating all 6 parameters)
2: equal migration rates
3: coalescent migration rate zero from NI to SI
4: coalescent migration rate zero from SI to NI
5: migration rates zero
6: population size NI equal to SI
7: population size NI equal to SI, migration rates equal
8: population size NI equal to SI, coalescent migration rate zero from NI to SI
9: population size NI equal to SI, coalescent migration rate zero from SI to NI
10: population size NI equal to SI, migration rates zero
11: population size NI equal to ancestral population size (Anc)
12: population size NI equal to Anc, migration rates equal
13: population size NI equal to Anc, coalescent migration rate zero from NI to SI
14: population size NI equal to Anc, coalescent migration rate zero from SI to NI
15: population size NI equal to Anc, migration rates zero
16: population size SI equal to Anc
17: population size SI equal to Anc, migration rates equal
18: population size SI equal to Anc, coalescent migration rate zero from NI to SI
19: population size SI equal to Anc, coalescent migration rate zero from NI to NI
20: population size SI equal to Anc, migration rates zero
21: population sizes all equal
22: population sizes all equal, migration rates equal
23: population sizes all equal, coalescent migration rate zero from NI to SI
24: population sizes all equal, coalescent migration rate zero from SI to NI
25: population sizes all equal, migration rates zero

Table S5. Results of nested model analysis in IMa2

	Model
	log(P)
	Terms
	df
	2LLR
	ESS
	p-value
	AIC
	Support

	1
	1.017
	5
	-
	-
	1.002
	-
	7.966
	0.067

	2
	0.173
	4
	1
	1.689
	1.008
	0.194
	7.655
	0.078

	3
	0.261
	4
	1*
	1.513
	1.000
	0.219
	7.479
	0.085

	4
	0.261
	4
	1*
	1.513
	1.000
	0.219
	7.479
	0.085

	5
	0.261
	3
	2*
	1.513
	1.000
	0.469
	5.479
	0.232

	6
	-0.075
	4
	1
	2.185
	1.003
	0.139
	8.150
	0.061

	7
	-0.634
	3
	2
	3.302
	1.009
	0.192
	7.267
	0.095

	8
	-1.778
	3
	2*
	5.590
	2.413
	0.061
	9.556
	0.030

	9
	-1.073
	3
	2*
	4.181
	1.989
	0.124
	8.146
	0.061

	10
	-3.145
	2
	3*
	8.324
	1.000
	0.040
	10.290
	0.021

	11
	-2.245
	4
	1
	6.525
	1.026
	0.011
	12.490
	0.007

	12
	-3.183
	3
	2
	8.400
	10.730
	0.015
	12.366
	0.007

	13
	-3.100
	3
	2*
	8.234
	1.016
	0.016
	12.200
	0.008

	14
	-2.603
	3
	2*
	7.241
	1.185
	0.027
	11.206
	0.013

	15
	-92.380
	2
	3*
	186.8
	1.015
	0.000
	188.760
	0.000

	16
	-1.134
	4
	1
	4.303
	1.007
	0.038
	10.268
	0.021

	17
	-3.135
	3
	2
	8.304
	12.460
	0.016
	12.270
	0.008

	18
	-1.134
	3
	2*
	4.303
	1.007
	0.116
	8.268
	0.057

	19
	-2.041
	3
	2*
	6.116
	1.026
	0.047
	10.082
	0.023

	20
	-15.780
	2
	3*
	33.600
	1.000
	0.000
	35.560
	0.000

	21
	-3.321
	3
	2
	8.677
	1.880
	0.013
	12.642
	0.006

	22
	-3.708
	2
	3
	9.450
	31.030
	0.024
	11.416
	0.012

	23
	-4.340
	2
	3*
	10.720
	3.558
	0.013
	12.680
	0.006

	24
	-3.477
	2
	3*
	8.989
	1.638
	0.029
	10.954
	0.015

	25
	-95.030
	1
	4*
	192.1
	1.000
	0.000
	192.060
	0.000


* test distribution of 2LLR is a mixture
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