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Figure S1. PRISMA flow diagram summarising the systematic literature search, screening, eligibility assessment, and evidence streams retained for the Western Australian coral-connectivity synthesis.
[image: ]Figure S2. Isolation-by-distance relationship for pairwise FST, across Western Australian coral reef regions with simple linear model and mixed-effects model population-level predictions. Points show the 1,270 pairwise comparisons from 9 studies (11 study-by-species units). The response is linearised FST, (FST, /(1− FST,). The blue line is an ordinary least-squares fit ignoring study structure, whereas the red line is the population-level prediction from a linear mixed-effects model with random intercepts for study-by-species unit nested within study (slope 0.076 ± 0.005). Shaded Bands are 95% confidence intervals.  The two fits are shown descriptively to illustrate the influence of between-study differences in mean differentiation; the pooled IBD inference in the manuscript is based on the two-stage Mantel/meta-analytic approach rather than either regression line.
Table S1. FST summary statistics by marker class, across the 1,270 model-ready pairwise comparisons. 
	Marker class
	Comparisons
	Studies
	Units
	Species
	Mean FST
	SD
	Median
	Max
	Median distance (km)
	Contributing studies

	SNP
	732
	5
	7
	5
	0.067
	0.098
	0.040
	0.524
	104.8
	ad22; du26; ev21; th20; un20

	Microsatellite
	538
	4
	4
	3
	0.062
	0.053
	0.050
	0.340
	438.9
	ev19; ro20; un07; un09gd



Table S2. Genetic–dispersal concordance statistics reef regions, including rank correlations, differentiation by dispersal-strength class, and network centrality correlations. Permutation tests use 10,000 permutations across the 23 region pairs represented by both evidence streams
(a) Rank correlations across region pairs
	Comparison
	Spearman ρ
	p (perm.)
	Pairs
	Permutation scheme

	genetic FST vs dispersal strength
	-0.402
	0.055
	23
	free shuffle of one variable

	genetic FST vs inter-region distance
	0.324
	0.130
	23
	free shuffle of one variable

	dispersal strength vs inter-region distance
	-0.686
	6.0e-4
	23
	free shuffle of one variable

	genetic FST vs dispersal strength, controlling distance
	-0.262
	0.245
	23
	Freedman-Lane residual permutation


(b) Genetic differentiation by hydrodynamic strength class
	dispersal class
	Pairs
	Median FST
	Mean FST
	Kruskal–Wallis χ²
	df
	p

	low
	12
	0.069
	0.084
	2.64
	2
	0.267

	moderate
	7
	0.035
	0.090
	2.64
	2
	0.267

	high
	4
	0.032
	0.042
	2.64
	2
	0.267


(c) Network centrality concordance
	Centrality measure
	Regions
	Spearman ρ
	p (perm.)

	degree
	11
	0.299
	0.371

	betweenness
	11
	0.265
	0.420

	strength
	11
	0.601
	0.052

	weighted betweenness
	11
	0.237
	0.480



Table S3. Concordance between genetic and biophysical dispersal estimates of connectivity strength for pairwise reef region comparisons across Western Australia. Genetic connectivity is classed from the equal-unit mean FST (high < 0.05; moderate < 0.15; otherwise low) and biophysical strength from the median ordinal category across contributing models. “Disagree” marks pairs where biophysical models assign different strength categories to the same pair.

	Region pair
	Mean FST
	Genetic class
	Biophysical dispersal class
	Concordance
	Studies
	Models
	Disagree

	Abrolhos <-> Ningaloo
	0.155
	low
	between low and moderate
	biophysical stronger than genetic
	1
	2
	yes

	Abrolhos <-> Pilbara Offshore
	0.151
	low
	low
	categorical agreement
	1
	2
	no

	Abrolhos <-> Shark Bay
	0.111
	moderate
	low
	genetic stronger than biophysical
	1
	1
	no

	Ashmore <-> Kimberley Nearshore
	0.273
	low
	moderate
	biophysical stronger than genetic
	2
	1
	no

	Ashmore <-> Ningaloo
	0.136
	moderate
	low
	genetic stronger than biophysical
	2
	1
	no

	Ashmore <-> Rowley Shoals
	0.135
	moderate
	low
	genetic stronger than biophysical
	2
	1
	no

	Ashmore <-> Scott Reef
	0.130
	moderate
	between low and moderate
	genetic stronger than biophysical
	1
	2
	yes

	Dampier Archipelago <-> NW nearshore
	0.007
	high
	moderate
	genetic stronger than biophysical
	1
	1
	no

	Dampier Archipelago <-> Ningaloo
	0.060
	moderate
	low
	genetic stronger than biophysical
	3
	1
	no

	Dampier Archipelago <-> Pilbara Offshore
	0.027
	high
	moderate
	genetic stronger than biophysical
	3
	3
	yes

	Dampier Archipelago <-> Pilbara nearshore
	0.016
	high
	high
	categorical agreement
	2
	1
	no

	Dampier Archipelago <-> Shark Bay
	0.077
	moderate
	low
	genetic stronger than biophysical
	2
	1
	no

	Kimberley Nearshore <-> Rowley Shoals
	0.059
	moderate
	low
	genetic stronger than biophysical
	1
	1
	no

	NW nearshore <-> Pilbara Offshore
	0.005
	high
	moderate
	genetic stronger than biophysical
	1
	1
	no

	NW nearshore <-> Shark Bay
	0.057
	moderate
	low
	genetic stronger than biophysical
	1
	1
	no

	Ningaloo <-> Pilbara Offshore
	0.048
	high
	high
	categorical agreement
	4
	3
	yes

	Ningaloo <-> Pilbara nearshore
	0.035
	high
	moderate
	genetic stronger than biophysical
	1
	1
	no

	Ningaloo <-> Rowley Shoals
	0.052
	moderate
	low
	genetic stronger than biophysical
	3
	1
	no

	Ningaloo <-> Shark Bay
	0.089
	moderate
	high
	biophysical stronger than genetic
	2
	1
	no

	Pilbara Offshore <-> Rowley Shoals
	0.050
	moderate
	low
	genetic stronger than biophysical
	1
	1
	no

	Pilbara Offshore <-> Shark Bay
	0.088
	moderate
	low
	genetic stronger than biophysical
	3
	1
	no

	Pilbara nearshore <-> Pilbara Offshore
	0.016
	high
	high
	categorical agreement
	2
	1
	no

	Rowley Shoals <-> Scott Reef
	0.032
	high
	low
	genetic stronger than biophysical
	2
	1
	no



Table S4. Sensitivity analyses for the pooled isolation-by-distance estimate, including leave-one-study-out re-estimation. Across all 13 scenarios the pooled correlation ranges from 0.531 to 0.639 and every confidence interval excludes zero.
	Scenario
	k
	Dyads
	Pooled r (95% CI)
	p
	I² (%)
	Units dropped

	primary (negative FST set to zero)
	11
	1,270
	0.578 (0.448, 0.684)
	2.6e-13
	0.0
	—

	negative FST retained as reported
	11
	1,270
	0.579 (0.450, 0.685)
	2.3e-13
	0.0
	—

	negative FST excluded
	11
	1,256
	0.575 (0.445, 0.682)
	3.7e-13
	0.0
	—

	between-region dyads only
	8
	805
	0.639 (0.326, 0.825)
	3.9e-4
	78.1
	th20 / Acropora digitifera; th20 / Isopora brueggemanni; un07 / Seriatopora hystrix

	leave-one-study-out: ad22
	10
	948
	0.535 (0.380, 0.660)
	2.4e-9
	0.0
	ad22 / Acropora digitifera

	leave-one-study-out: du26
	10
	1,179
	0.581 (0.440, 0.694)
	1.2e-11
	5.0
	du26 / Acropora tenuis

	leave-one-study-out: ev19
	10
	1,117
	0.578 (0.428, 0.696)
	1.4e-10
	8.8
	ev19 / Cyphastrea microphthalma

	leave-one-study-out: ev21
	10
	1,242
	0.567 (0.430, 0.679)
	6.9e-12
	2.7
	ev21 / Turbinaria 'reniformis'

	leave-one-study-out: ro20
	10
	1,225
	0.569 (0.428, 0.683)
	1.9e-11
	5.0
	ro20 / Acropora tenuis

	leave-one-study-out: th20
	9
	1,198
	0.620 (0.493, 0.722)
	2.1e-14
	0.0
	th20 / Acropora digitifera; th20 / Isopora brueggemanni

	leave-one-study-out: un07
	10
	1,255
	0.595 (0.467, 0.698)
	6.3e-14
	0.0
	un07 / Seriatopora hystrix

	leave-one-study-out: un09gd
	10
	945
	0.585 (0.432, 0.705)
	2.6e-10
	8.3
	un09gd / Acropora tenuis

	leave-one-study-out: un20
	9
	1,051
	0.531 (0.361, 0.667)
	5.6e-8
	10.7
	un20 / Acropora asp-c; un20 / Isopora brueggemanni


Table S5. Within-study isolation-by-distance Mantel tests. The matrix correlation between linearised FST and log₁₀ geographic distance was computed within each study-by-species unit, with significance assessed by 10,000 free permutations of population labels. The correlation is positive in 9 of 11 units and significant at α = 0.05 in 8.
	Study / species unit
	Dyads
	Pops
	Mantel r
	p (perm.)
	Fisher z
	Var(z)
	OLS slope
	OLS R²

	ad22 / Acropora digitifera
	322
	26
	0.731
	1.0e-4
	0.932
	0.043
	0.0307
	0.535

	du26 / Acropora tenuis
	91
	14
	0.510
	2.0e-4
	0.563
	0.091
	0.00742
	0.260

	ev19 / Cyphastrea microphthalma
	153
	18
	0.538
	0.004
	0.602
	0.067
	0.039
	0.290

	ev21 / Turbinaria 'reniformis'
	28
	8
	0.753
	7.0e-4
	0.979
	0.200
	0.421
	0.567

	ro20 / Acropora tenuis
	45
	10
	0.672
	4.0e-4
	0.814
	0.143
	0.308
	0.452

	th20 / Acropora digitifera
	36
	9
	-0.095
	0.635
	-0.095
	0.167
	-4.02e-4
	0.009

	th20 / Isopora brueggemanni
	36
	9
	0.184
	0.187
	0.186
	0.167
	0.00567
	0.034

	un07 / Seriatopora hystrix
	15
	6
	-0.346
	0.212
	-0.361
	0.333
	-0.056
	0.119

	un09 / Acropora tenuis
	325
	26
	0.514
	1.0e-4
	0.568
	0.043
	0.0303
	0.264

	un20 / Acropora asp-c
	66
	12
	0.685
	1.0e-4
	0.838
	0.111
	0.256
	0.469

	un20 / Isopora brueggemanni
	153
	18
	0.725
	2.0e-4
	0.919
	0.067
	0.333
	0.526


Pooled estimate
	Analysis units (k)
	11

	Pooled correlation r (95% CI)
	0.578 (0.448 to 0.684)

	p-value
	2.6e-13

	Cochran's Q
	Q(10) = 11.91, p = 0.291

	I²
	0.00%




Table S6. Variance partitioning and likelihood ratio tests for biological and methodological moderators of FST. Models are linear mixed-effects fits of linearised FST on log₁₀ distance across the 1,270 model-ready comparisons, with random intercepts for study and for study-by-species unit nested within study.
(a) Variance components
	Random-effects structure
	Variance component
	Variance
	% of total

	1. Study intercept only
	Study (methodological)
	0.00574
	33.3

	1. Study intercept only
	Residual
	0.0115
	66.7

	2. Unit nested within study
	Study (methodological)
	0.00347
	20.5

	2. Unit nested within study
	Study x species unit (within study)
	0.00236
	13.9

	2. Unit nested within study
	Residual
	0.0111
	65.6



(b) Likelihood-ratio tests for moderators
	Moderator
	Type
	df
	LRT χ²
	p
	ΔAIC
	Change in study variance (%)

	Marker class (SNP vs microsatellite)
	methodological
	1
	0.01
	0.905
	1.99
	-1.6

	Reproductive mode
	biological
	1
	6.34
	0.012
	-4.34
	-10.3

	Genus
	biological
	4
	7.33
	0.119
	0.67
	-19.7

	Species
	biological
	6
	8.70
	0.191
	3.30
	-99.5
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