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Supplement 1 – Occurrence of MP in invasive mosquitofish.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Several of our microsatellite markers had high polymorphic information contents (PIC) and high combined exclusion probabilities for the second parent (E-2P values; Table S9), laying a solid base for subsequent analyses of multiple paternity. PIC values ranged from 0.382 to 0.600, and E-2P values were higher than 90% across populations of G. holbrooki. Similarly, PIC ranged from 0.477 to 0.717, and E-2P values were above 96% across populations of G. affinis. In our monthly sampling of G. affinis, we found high PIC and E-2P values in Ankang (PIC: 0.407-0.675, E-2P > 92%; Table S9c), but lower values in Beihai (PIC: 0.282-0.323, E-2P: 76-83%; Table S9d), possibly due to the lower level of genetic variation in the latter population (Table S10-13). We tested for deviations from Hardy-Weinberg Equilibrium and found only one locus (Gafu3) to show significant deviations in the Beihai population (Table S13). 
We found a high percentage of multiply sired broods in each of the tested populations (G. holbrooki: 40–100%; G. affinis: 30–100%; Table S9). Numbers of sires per brood in G. holbrooki varied between 5.00 ± 1.41 (E1, Lago di Fimon C/W) and 1.40 ± 0.55 (E3, Porto Cesareo; Table S9a). Similarly, in G. affinis, numbers of sires varied between 3.40 ± 1.35 (C2, Ankang) and 1.40 ± 0.70 (C11, Beihai; Table S9b). Levels of MP in Beihai did not vary much between months (90–100%; Table S9d), while in Ankang both numbers of sires and reproductive skew showed a similar pattern of strong monthly variation (33–100%; Table S9c). MP was highest at the onset of the reproductive season, after which it decreased until it was lowest in July. It increased again until September, and finally sharply decreased in October.

Table S1
Overview of sampling sites. Number of fish caught (F: females, M: males, J: juveniles) refers to those fish caught in an effort to calculate catch-per-unit-effort (CPUE) and thus does not reflect the sample sizes used for either the MP analyses or for the estimation of population-level life histories.
	Group
	Code
	Location
	Date
	Latitude [N]
	Longitude [E]
	Number of fish caught (F/M/J)

	(a) G. holbrooki, geographic variation in MP
	E1
	Lago di Fimon C/W - IT
	2017/7/27
	45.47
	11.54
	—

	
	E2
	Lago di Fimon S - IT
	2017/7/27
	45.46
	11.54
	—

	
	E3
	Porto Cesareo - IT
	2017/8/3
	40.28
	17.88
	—

	
	E4
	Gualta - ES
	2017/8/5
	42.03
	3.10
	—

	
	E5
	El Palmar - ES
	2017/8/7
	39.31
	-0.32
	—

	
	E6
	Río Xuquer - ES
	2017/8/7
	39.18
	-0.27
	—

	
	E7
	Río Vaca - ES
	2017/8/7
	39.06
	-0.22
	—

	
	E8
	Lebrija NE - ES
	2017/8/10
	36.96
	-6.06
	—

	
	E9
	Lebrija W- ES
	2017/8/10
	36.94
	-6.10
	—

	
	E10
	Doñana - ES
	2017/8/10
	37.23
	-6.14
	—

	(b) G. affinis, geographic variation in MP
	C1
	Baoding
	2017/6/7
	38.87
	115.48
	—

	
	C2
	Ankang
	2017/4/21
	32.73
	108.80
	—

	
	C3
	Shanghai
	2017/4/23
	31.11
	121.26
	—

	
	C4
	Chengdu
	2017/6/1
	30.57
	104.07
	—

	
	C5
	Wuhan
	2017/4/11
	30.46
	114.36
	—

	
	C6
	Hangzhou
	2017/6/8
	30.28
	120.16
	—

	
	C7
	Chongqing
	2018/4/11
	29.83
	106.42
	—

	
	C8
	Kunming
	2017/4/29
	24.99
	102.65
	—

	
	C9
	Shenzhen
	2017/6/2
	22.53
	114.09
	—

	
	C10
	Hepu
	2017/4/24
	21.64
	109.13
	—

	
	C11
	Beihai
	2017/6/4
	21.57
	109.14
	—

	(c) G. affinis, temporal variation in MP
	May
	Ankang
	2016/5/19
	32.73
	108.80
	67/54/15

	
	Jun.
	Ankang
	2016/6/22
	32.73
	108.80
	57/66/34

	
	Jul.
	Ankang
	2016/7/21
	32.73
	108.80
	92/55/15

	
	Aug.
	Ankang
	2016/8/22
	32.73
	108.80
	97/54/26

	
	Sept.
	Ankang
	2016/9/23
	32.73
	108.80
	69/58/18

	
	Oct.
	Ankang
	2016/10/22
	32.73
	108.80
	56/48/3

	
	Apr.
	Beihai
	2016/4/23
	21.57
	109.14
	185/52/1

	
	May
	Beihai
	2016/5/21
	21.57
	109.14
	173/60/30

	
	Jun.
	Beihai
	2016/6/25
	21.57
	109.14
	90/34/6

	
	Jul.
	Beihai
	2016/7/22
	21.57
	109.14
	122/82/7

	
	Aug.
	Beihai
	2016/8/23
	21.57
	109.14
	122/75/17

	
	Sept.
	Beihai
	2016/9/21
	21.57
	109.14
	148/36/10




Table S2
Variation of climatic and geographic parameters across our sampling sites from which invasive mosquitofish were collected. Mean annual temperature, annual temperature difference, max. temperature of the warmest month, min. temperature of the coldest month and annual precipitation were downloaded from Worldclim vs. 2 (http://worldclim.org/version2; Fick & Hijmans, 2017). Altitude and distance to the sea were estimated using Google Earth (http://earth.google.com/).
	Site code
	Mean annual temperature [°C]
	Annual temperature difference [°C]
	Max. temperature of warmest month [°C]
	Min. temperature of coldest month [°C]
	Annual precipitation [mm]
	Altitude [m]
	Distance to the sea [km]

	E1
	12.7
	8.6
	26.4
	-2.4
	983
	24
	45

	E2
	12.8
	8.8
	26.6
	-2.5
	975
	24
	44

	E3
	16.6
	7.7
	28.5
	4.6
	515
	1
	2

	E4
	15.1
	10.0
	28.4
	3.0
	535
	6
	6

	E5
	17.3
	8.4
	29.1
	7.1
	400
	0
	1

	E6
	17.5
	9.7
	30.3
	6.2
	382
	2
	2

	E7
	17.4
	9.7
	30.4
	5.9
	362
	3
	2

	E8
	17.9
	11.7
	30.3
	4.3
	550
	2
	33

	E9
	17.9
	11.6
	30.1
	4.5
	552
	0
	27

	E10
	17.8
	11.7
	30.4
	3.9
	529
	3
	34

	C1
	13.2
	11.9
	32.7
	-9.3
	537
	25
	205

	C2
	15.8
	8.9
	31.2
	-0.7
	902
	390
	1,128

	C3
	16.3
	8.3
	32.8
	0.5
	970
	5
	54

	C4
	16.8
	7.2
	29.4
	2.2
	987
	485
	1,682

	C5
	17.1
	8.0
	33.3
	0.5
	1,257
	28
	607

	C6
	16.8
	7.8
	33.0
	0.9
	1,322
	16
	52

	C7
	18.2
	6.5
	31.0
	3.7
	1,144
	250
	965

	C8
	15.5
	7.7
	24.8
	4.3
	911
	1,885
	650

	C9
	22.9
	6.5
	32.6
	12.5
	1,924
	1
	8

	C10
	22.4
	6.4
	32.8
	10.9
	1,663
	2
	8

	C11
	22.8
	6.7
	33.1
	11.7
	1,650
	22
	2




Table S3
Results of factor reduction procedures (principal component analysis; PCA) to reduce data dimensionality of (a) climatic and geographic variables across sampling sites, (b) monthly temperature data for the Ankang and Beihai sampling sites combined. Shown are eigenvalues, total variance explained [%] and axis loadings for different input variables.
	Group
	Principal components
	PC1
	PC2
	PC3

	(a) Geographic variation of MP (Europe, China)
	Eigenvalue
	2.434
	1.769
	1.687

	
	Variance explained [%] 
	34.776
	25.274
	24.105

	
	Mean annual temperature
	0.888
	0.085
	0.339

	
	Annual temperature difference
	-0.553
	-0.692
	0.014

	
	Max. temperature of warmest month
	0.194
	0.149
	0.904

	
	Min. temperature of coldest month
	0.966
	-0.086
	-0.036

	
	Annual precipitation
	0.535
	0.621
	0.339

	
	Altitude
	0.007
	0.465
	-0.778

	
	Distance to the sea
	-0.286
	0.807
	-0.185

	(b) Monthly temperature data for AK and BH 
	Eigenvalue
	3.087
	—
	—

	
	Variance explained [%] 
	77.175
	—
	—

	
	Mean max. temperature
	0.981
	—
	—

	
	Mean min. temperature
	0.957
	—
	—

	
	Min. temperature of the coldest day
	0.941
	—
	—

	
	Max. temperature of the warmest day
	0.568
	—
	—



Table S4 
Results of principal component analyses (PCA) on (a) population-level life-history traits for the analysis of geographical variation in MP, (b) population-level life-history traits of G. affinis from Ankang and Beihai for the analysis of temporal variation. Shown are eigenvalues, total variance explained [%] and axis loadings for different input variables.
	Group
	Principal components
	LHPC1
	LHPC2
	LHPC3
	LHPC4

	(a) Life-history traits of G. holbrooki (Europe) and G. affinis (China)
	Eigenvalue
	3.364
	2.759
	1.891
	1.061

	
	Variance explained [%] 
	30.581
	25.085
	17.194
	9.646

	
	Male SL
	0.785
	-0.130
	0.311
	-0.183

	
	Male lean weight
	-0.742
	0.257
	0.022
	0.263

	
	Male fat content
	0.523
	0.146
	0.498
	0.526

	
	GSI
	-0.601
	0.649
	0.107
	0.230

	
	Females SL
	0.408
	0.645
	0.461
	-0.071

	
	Female lean weight
	0.800
	0.222
	-0.349
	-0.332

	
	Female fat content
	0.565
	-0.134
	-0.527
	0.282

	
	Fecundity
	0.129
	0.891
	-0.346
	0.106

	
	Embryo lean weight
	-0.141
	-0.569
	0.768
	-0.067

	
	Embryo fat content
	0.541
	-0.347
	-0.057
	0.639

	
	RA
	0.327
	0.716
	0.457
	-0.099

	(b) Life-history traits of G. affinis from Ankang and Beihai
	Eigenvalue
	5.369
	1.631
	1.602
	—

	
	Variance explained [%] 
	48.813
	14.830
	14.560
	—

	
	Male SL
	0.768
	0.113
	-0.436
	—

	
	Male lean weight
	0.847
	0.175
	-0.328
	—

	
	Male fat content
	0.523
	0.545
	-0.366
	—

	
	GSI
	0.712
	0.014
	-0.392
	—

	
	Females SL
	0.564
	-0.190
	0.350
	—

	
	Female lean weight
	0.788
	0.087
	-0.194
	—

	
	Female fat content
	0.839
	-0.253
	0.347
	—

	
	Fecundity
	0.581
	-0.753
	-0.190
	—

	
	Embryo lean weight
	0.370
	0.750
	0.470
	—

	
	Embryo fat content
	0.688
	0.086
	0.617
	—

	
	RA
	0.830
	-0.215
	0.312
	—




Table S5
Descriptive statistics (mean ± SD) of female body size (SL), fecundity and estimates of MP for (a) European G. holbrooki, (b) Chinese G. affinis, as well as for monthly samples of G. affinis from (c) Ankang and (d) Beihai. Please note that these are not the same females that were used to quantify population-level life histories, which we used in our path analyses.
	
	Code
	N (mothers)
	SL [mm]
	Fecundity
	Number of sires
	Reproductive skew

	(a) Geographic variation, G. holbrooki
	E1
	8
	25.84 ± 2.84
	12.75 ± 2.05
	5.00 ± 1.41
	0.29 ± 0.15

	
	E2
	8
	24.66 ± 8.31
	22.50 ± 27.93
	4.63 ± 2.45
	0.21 ± 0.16

	
	E3
	5
	19.10 ± 1.81
	3.80 ± 1.30
	1.40 ± 0.55
	0.05 ± 0.09

	
	E4
	8
	22.26 ± 2.72
	8.25 ± 1.91
	2.63 ± 1.69
	0.21 ± 0.20

	
	E5
	10
	29.77 ± 2.53
	49.20 ± 24.94
	3.30 ± 1.16
	0.22 ± 0.13

	
	E6
	9
	29.91 ± 4.42
	28.11 ± 13.87
	2.11 ± 0.60
	0.17 ± 0.12

	
	E7
	10
	23.38 ± 4.45
	11.20 ± 8.88
	2.60 ± 1.27
	0.15 ± 0.17

	
	E8
	9
	24.53 ± 1.98
	6.22 ± 3.53
	2.11 ± 1.05
	0.14 ± 0.15

	
	E9
	8
	25.60 ± 3.00
	9.50 ± 5.07
	2.88 ± 1.13
	0.16 ± 0.12

	
	E10
	6
	22.64 ± 1.74
	13.00 ± 6.10
	2.50 ± 1.38
	0.21 ± 0.21

	(b) Geographic variation, G. affinis
	C1
	10
	26.74 ± 2.12
	15.50 ± 2.80
	1.80 ± 0.63
	0.16 ± 0.15

	
	C2
	10
	29.31 ± 2.01
	39.30 ± 5.76
	3.40 ± 1.35
	0.31 ± 0.15

	
	C3
	9
	27.50 ± 4.96
	34.00 ± 20.30
	2,67 ± 1.32
	0.16 ± 0.15

	
	C4
	10
	26.74 ± 1.13
	14.30 ± 2.54
	2.40 ± 0.84
	0.17 ± 0.13

	
	C5
	6
	31.37 ± 3.99
	46.50 ± 18.86
	3.00 ± 1.10
	0.29 ± 0.12

	
	C6
	10
	32.65 ± 0.94
	54.40 ± 7.83
	2.50 ± 1.18
	0.18 ± 0.15

	
	C7
	10
	33.46 ± 3.18
	31.10 ± 12.90
	1.90 ± 1.20
	0.14 ± 0.16

	
	C8
	10
	32.17 ± 1.02
	42.30 ± 12.59
	2.70 ± 1.42
	0.26 ± 0.19

	
	C9
	10
	20.27 ± 1.31
	7.90 ± 1.20
	1.80 ± 1.23
	0.09 ± 0.14

	
	C10
	10
	33.25 ± 3.16
	52.90 ± 26.02
	2.20 ± 0.79
	0.19 ± 0.14

	
	C11
	10
	32.55 ± 2.99
	22.40 ± 5.38
	1.40 ± 0.70
	0.05 ± 0.13

	(c) Temporal variation, Ankang
	May
	10
	24.78 ± 3.94
	23.70 ± 5.70
	2.90 ± 1.10
	0.24 ± 0.15

	
	Jun.
	10
	29.94 ± 1.17
	34.70 ± 4.60
	3.00 ± 1.16
	0.18 ± 0.12

	
	Jul.
	10
	25.15 ± 1.57
	23.67 ± 6.38
	1.44 ± 0.73
	0.11 ± 0.18

	
	Aug.
	10
	27.18 ± 2.48
	26.80 ± 5.77
	2.20 ± 1.03
	0.16 ± 0.16

	
	Sept.
	10
	27.22 ± 2.76
	24.20 ± 6.83
	2.60 ± 0.97
	0.27 ± 0.16

	
	Oct.
	10
	27.19 ± 2.83
	19.40 ± 3.10
	1.70 ± 1.06
	0.06 ± 0.11

	(d) Temporal variation, Beihai
	Apr.
	10
	25.03 ± 2.75
	9.20 ± 1.81
	2.50 ± 0.97
	0.22 ± 0.13

	
	May
	10
	26.86 ± 1.82
	10.70 ± 2.45
	2.90 ± 0.99
	0.19 ± 0.17

	
	Jun.
	10
	32.55 ± 2.99
	22.40 ± 5.38
	2.80 ± 0.79
	0.27 ± 0.14

	
	Jul.
	10
	23.49 ± 2.56
	8.80 ± 2.25
	2.70 ± 1.06
	0.20 ± 0.19

	
	Aug.
	10
	23.59 ± 2.14
	9.80 ± 2.66
	2.50 ± 0.53
	0.17 ± 0.13

	
	Sept.
	10
	28.52 ± 3.88
	18.90 ± 7.82
	3.50 ± 1.27
	0.28 ± 0.12



Table S6
Information on primers (forward: above, reverse: below) used to amplify eight nuclear microsatellite loci. 
	Locus
	Primer 5' - 3'
	Repeat unit
	Size range [bp]
	Dye group
	References

	Gaaf22
	ATGCGACCTGAAACTTCTGC
	ATC
	233-275
	FAM
	Purcell et al., 2011

	
	CCGAGGTCCTTGAGGTTTATAG
	
	
	
	

	Gafu2
	CTCCAAACACACGTCCAATAATC
	CA
	141-171
	FAM
	Spencer et al., 1999

	
	AGTTTCCCCAGCCGTTCAT
	
	
	
	

	Gafu3
	CTCAGCCGTCATTTAGTCTCAT
	GT
	232-278
	ROX
	Spencer et al., 1999

	
	GCACATAACATGGAAACAGTAAAC
	
	
	
	

	Gafu4
	ACAACGGAGACCTGCTGGAGTGG
	CT
	212-278
	TAMRA
	Spencer et al., 1999

	
	CGCGAACCGTCCGTTATCCGTA
	
	
	
	

	Gaaf7
	TCCATCCCATTATGACCACAG
	AATC
	131-299
	ROX
	Purcell et al., 2011

	
	GCACTTAGAAATGCCTCGC
	
	
	
	

	Gaaf10
	GAACTGAACCACCCAAAGGC
	ATCC
	216-368
	HEX
	Purcell et al., 2011

	
	TCCATCTGGAGACAGGTGTG
	
	
	
	

	Gaaf13
	ACTTGGTGGCAGATTTCAGG
	GATT
	123-207
	FAM
	Purcell et al., 2011

	
	AAGGAAACAACATGCTGGC
	
	
	
	

	Gafu7
	CACAGAACAACACAGAAACTGGAGG
	AG
	145-181
	HEX
	Spencer et al., 1999

	
	TGCCGATGGATGTTCCTGTTAG
	
	
	
	



Table S7
Descriptive statistics (mean ± SD) of life-history traits in G. affinis from the (a) Ankang and (b) Beihai populations across the reproductive season of 2016. For abbreviations of life-history traits see main text.
	
	Sex
	Month
	N
	SL [mm]
	Somatic lean weight [mg]
	Fat content [%]
	Fecundity
	RA/ GSI [%]
	Embryo lean weight [mg]
	Embryo fat content [%]

	(a) Ankang 
	Female
	May
	16
	28.97 ± 3.82
	102.16 ± 43.32
	4.62 ± 1.85
	37.31 ± 17.02
	20.31 ± 2.64
	0.77 ± 0.11
	1.96 ± 1.58

	
	
	Jun.
	18
	30.66 ± 1.61
	117.05 ± 19.06
	5.18 ± 2.07
	32.72 ± 7.23
	20.13 ± 3.57
	0.89 ± 0.15
	3.35 ± 2.48

	
	
	Jul.
	24
	32.10 ± 1.80
	136.71 ± 24.26
	5.91 ± 1.35
	32.21 ± 8.45
	18.90 ± 2.82
	0.96 ± 0.12
	3.98 ± 2.40

	
	
	Aug.
	25
	31.21 ± 1.97
	115.13 ± 21.74
	3.37 ± 2.13
	25.56 ± 6.49
	17.63 ± 3.14
	0.94 ± 0.12
	1.87 ± 1.56

	
	
	Sept.
	21
	23.82 ± 2.66
	48.47 ± 16.66
	1.77 ± 0.80
	15.10 ± 7.50
	18.76 ± 4.68
	0.74 ± 0.10
	1.50 ± 3.34

	
	
	Oct.
	19
	23.53 ± 2.66
	48.41 ± 17.57
	1.20 ± 0.62
	9.68 ± 7.90
	11.77 ± 4.81
	0.72 ± 0.15
	0.48 ± 0.44

	
	Male
	May
	30
	20.23 ± 1.77
	29.28 ± 9.39
	1.70 ± 0.43
	—
	2.73 ± 0.47
	—
	—

	
	
	Jun.
	30
	21.32 ± 1.68
	34.43 ± 8.85
	2.93 ± 0.62
	—
	2.32 ± 0.34
	—
	—

	
	
	Jul.
	30
	20.61 ± 1.28
	31.68 ± 6.24
	2.28 ± 0.60
	—
	1.88 ± 0.43
	—
	—

	
	
	Aug.
	30
	20.56 ± 1.16
	29.73 ± 5.13
	4.95 ± 0.50
	—
	2.10 ± 0.37
	—
	—

	
	
	Sept.
	30
	19.29 ± 1.22
	23.57 ± 4.43
	4.25 ± 0.83
	—
	2.07 ± 0.31
	—
	—

	
	
	Oct.
	17
	20.47 ± 2.18
	29.92 ± 10.25
	4.32 ± 0.61
	—
	2.36 ± 0.54
	—
	—

	(b) Beihai
	Female
	Apr.
	25
	26.90 ± 1.61
	63.90 ± 13.04
	3.60 ± 1.52
	14.68 ± 5.67
	20.30 ± 3.99
	1.16 ± 0.16
	4.08 ± 2.36

	
	
	May
	27
	26.88 ± 1.70
	68.74 ± 12.55
	1.45 ± 0.55
	13.81 ± 5.32
	14.55 ± 3.96
	0.86 ± 0.15
	3.30 ± 5.90

	
	
	Jun.
	25
	28.97 ± 1.70
	62.07 ± 12.63
	1.07 ± 0.74
	18.84 ± 8.61
	13.50 ± 3.89
	0.76 ± 0.12
	0.51 ± 0.62

	
	
	Jul.
	22
	24.18 ± 3.42
	39.49 ± 16.75
	1.50 ± 0.74
	9.82 ± 2.20
	15.06 ± 3.32
	0.72 ± 0.18
	0.50 ± 0.49

	
	
	Aug.
	25
	25.91 ± 2.72
	49.85 ± 19.54
	2.07 ± 0.99
	17.60 ± 8.15
	15.17 ± 5.89
	0.73 ± 0.15
	1.62 ± 0.94

	
	
	Sept.
	21
	27.82 ± 2.35
	81.67 ± 21.45
	4.56 ± 1.11
	19.14 ± 5.21
	17.17 ± 4.78
	0.92 ± 0.17
	3.04 ± 1.51

	
	Male
	Apr.
	19
	20.14 ± 1.32
	25.59 ± 5.06
	2.42 ± 0.85
	—
	2.60 ± 0.48
	—
	—

	
	
	May
	28
	18.51 ± 1.47
	18.58 ± 4.11
	1.33 ± 0.42
	—
	1.63 ± 0.69
	—
	—

	
	
	Jun.
	26
	18.76 ± 1.97
	20.48 ± 6.14
	1.19 ± 0.71
	—
	2.02 ± 0.82
	—
	—

	
	
	Jul.
	30
	17.98 ± 1.73
	16.43 ± 6.49
	0.66 ± 0.66
	—
	1.85 ± 0.75
	—
	—

	
	
	Aug.
	30
	16.75 ± 1.17
	13.09 ± 2.86
	0.93 ± 0.48
	—
	1.74 ± 0.50
	—
	—

	
	
	Sept.
	25
	17.44 ± 0.87
	18.16 ± 3.22
	4.17 ± 1.52
	—
	1.97 ± 0.50
	—
	—




Table S8
General linear models (GLM) on (a, b) population differences and (c, d) monthly differences in numbers of sires and reproductive skew of invasive mosquitofish. Statistically significant effects are shown in bold. Non-significant interaction terms that were removed from the final model are shown in brackets. Effect strengths were calculated as Wilk’s partial η2.
	Dependent variable
	Source
	d.f.
	F
	P
	Partial η2

	(a) Numbers of sires, geographic variation  
	Species
	1
	12.946
	< 0.001
	0.074

	
	Population(species)
	19
	3.232
	< 0.001
	0.274

	
	Fecundity
	1
	3.974
	0.048
	0.024

	
	Species × fecundity
	1
	3.950
	0.049
	0.024

	
	Error
	163
	
	
	

	(b) Reproductive skew, geographic variation 
	Species
	1
	2.97
	0.087
	0.018

	
	Population(species)
	19
	1.429
	0.120
	0.142

	
	Fecundity
	1
	5.668
	0.018
	0.033

	
	[Species × fecundity]
	1
	< 0.001
	0.995
	< 0.001

	
	Error
	164
	
	
	

	(c) Numbers of sires, temporal variation 
	Population
	1
	6.960
	0.010
	0.061

	
	Month(population)
	10
	1.632
	0.107
	0.132

	
	Fecundity
	1
	1.637
	0.203
	0.015

	
	[Population × fecundity]
	1
	2.587
	0.111
	0.024

	
	Error
	107
	
	
	

	(d) Reproductive skew, temporal variation 
	Population
	1
	6.339
	0.013
	0.056

	
	Month(population)
	10
	1.554
	0.131
	0.127

	
	Fecundity
	1
	2.328
	0.130
	0.021

	
	[Population × fecundity]
	1
	0.785
	0.378
	0.007

	
	Error
	107
	
	
	




Table S9
Information on microsatellite markers and occurrence of multiple paternity of invasive mosquitofish. Shown are the mean polymorphic information content (PIC), calculated using 8 nuclear microsatellite loci, combined exclusion probabilities (E-2P) when one parent (i.e., the mother) is known, average number of putative sires per brood (Number of sires), and frequencies of multiply sired broods [%] according to COLONY (Jones & Wang, 2010; Wang, 2004). (a) Results for the ten populations included in our analysis of geographic variation in G. holbrooki. (b) Results for the eleven populations included in our analysis of geographic variation in G. affinis. (c) Results for monthly samples in Ankang and (d) Beihai. 
	　
	Population/ Month
	PIC
	E-2P [%]
	Number of sires
	Multiply sired broods [%]

	(a) Geographic variation, G. holbrooki
	E1
	Lago di Fimon C/W - IT
	0.395
	93.56
	5.00 ± 1.41
	100

	
	E2
	Lago di Fimon S - IT
	0.382
	90.00
	4.63 ± 2.45
	75

	
	E3
	Porto Cesareo - ES
	0.600
	98.59
	1.40 ± 0.55
	40

	
	E4
	Gualta - ES
	0.497
	95.67
	2.63 ± 1.69
	63

	
	E5
	El Palmar - ES
	0.467
	95.43
	3.30 ± 1.16
	90

	
	E6
	Río Xuquer - ES
	0.516
	96.42
	2.11 ± 0.60
	89

	
	E7
	Río Vaca - ES
	0.430
	92.14
	2.60 ± 1.27
	80

	
	E8
	Lebrija NE - ES
	0.562
	98.80
	2.11 ± 1.05
	56

	
	E9
	Lebrija W - ES
	0.502
	98.10
	2.88 ± 1.13
	88

	
	E10
	Doñana - ES
	0.574
	98.61
	2.50 ± 1.38
	67

	(b) Geographic variation, G. affinis
	C1
	Baoding
	0.588
	98.66
	2.50 ± 1.18
	70

	
	C2
	Ankang
	0.602
	99.27
	3.40 ± 1.35
	90

	
	C3
	Shanghai
	0.717
	99.83
	2.67 ± 1.32
	67

	
	C4
	Chengdu
	0.700
	99.81
	2.40 ± 0.84
	90

	
	C5
	Wuhan
	0.563
	97.85
	3.00 ± 1.10
	100

	
	C6
	Hangzhou
	0.588
	98.82
	1.80 ± 0.63
	80

	
	C7
	Chongqing
	0.566
	98.60
	1.90 ± 1.20
	60

	
	C8
	Kunming
	0.689
	99.74
	2.70 ± 1.42
	90

	
	C9
	Shenzhen
	0.662
	99.57
	1.80 ± 1.23
	50

	
	C10
	Hepu
	0.542
	97.79
	2.20 ± 0.79
	80

	
	C11
	Beihai
	0.477
	96.58
	1.40 ± 0.70
	30

	(c) Temporal variation, Ankang
	5
	May
	0.519
	96.89
	2.90 ± 1.10
	100

	
	6
	June
	0.675
	96.87
	3.00 ± 1.16
	90

	
	7
	July
	0.634
	99.38
	1.44 ± 0.73
	33

	
	8
	August
	0.638
	99.38
	2.20 ± 1.03
	70

	
	9
	September
	0.407
	92.68
	2.60 ± 0.97
	90

	
	10
	October
	0.658
	99.38
	1.70 ± 1.06
	40

	(d) Temporal variation, Beihai
	4
	April
	0.293
	79.06
	2.50 ± 0.97
	90

	
	5
	May
	0.301
	81.74
	2.90 ± 0.99
	90

	
	6
	June
	0.309
	82.51
	2.80 ± 0.79
	100

	
	7
	July
	0.282
	76.47
	2.70 ± 1.06
	90

	
	8
	August
	0.311
	83.11
	2.50 ± 0.53
	100

	
	9
	September
	0.323
	81.62
	3.50 ± 1.27
	100



Table S10
Genetic diversity of the ten G. holbrooki populations included in the analysis of geographic variation in multiple paternity. For each population and locus sample size (N), observed (HO) and expected (HE) heterozygosities, allelic richness (AR) and deviation from Hardy-Weinberg equilibrium (HWE) are presented. HWE was calculated using Genepop v.4.2 (www.genepop.curtin.edu.au; Raymond & Rousset, 1995; Rousset, 2008). Values < 0.05, representing significant deviation from HWE, are highlighted in bold. Mean (pop.) indicates the mean value across populations, while mean (loci) indicates the mean value across loci.
	Population
	E1
	E2
	E3
	E4
	E5
	E6
	E7
	E8
	E8
	E10
	Mean (pop.)

	N
	
	8
	8
	5
	8
	10
	9
	10
	9
	8
	6
	

	HO
	Gaaf22
	0.25
	0.50
	0.80
	0.63
	0.70
	0.78
	0.60
	0.89
	0.38
	0.50
	0.60

	
	Gafu2
	0.13
	0.13
	0.20
	0.25
	0.20
	0.67
	0.00
	0.56
	0.25
	0.33
	0.27

	
	Gafu3
	0.63
	0.75
	0.60
	0.75
	0.30
	0.78
	0.80
	0.44
	0.38
	0.67
	0.61

	
	Gafu4
	0.25
	0.00
	0.80
	0.50
	0.50
	0.89
	0.30
	0.78
	0.75
	0.20
	0.50

	
	Gaaf7
	0.13
	0.13
	0.80
	0.50
	0.40
	0.33
	0.50
	0.44
	0.63
	0.33
	0.42

	
	Gaaf10
	0.38
	0.25
	0.80
	0.63
	0.80
	0.63
	0.70
	0.78
	0.88
	0.67
	0.65

	
	Gaaf13
	0.88
	0.63
	0.80
	0.63
	0.50
	0.63
	1.00
	0.89
	0.88
	0.67
	0.75

	
	Gafu7
	0.50
	0.50
	0.80
	0.50
	0.50
	0.88
	0.70
	0.22
	0.75
	0.50
	0.59

	
	Mean (loci)
	0.39
	0.36
	0.70
	0.55
	0.49
	0.70
	0.58
	0.63
	0.61
	0.48
	0.55

	HE
	Gaaf22
	0.22
	0.41
	0.70
	0.66
	0.57
	0.59
	0.59
	0.68
	0.49
	0.60
	0.55

	
	Gafu2
	0.12
	0.12
	0.50
	0.22
	0.18
	0.44
	0.00
	0.44
	0.23
	0.28
	0.25

	
	Gafu3
	0.53
	0.55
	0.62
	0.51
	0.26
	0.75
	0.62
	0.51
	0.32
	0.69
	0.54

	
	Gafu4
	0.41
	0.22
	0.64
	0.51
	0.72
	0.60
	0.48
	0.82
	0.77
	0.62
	0.58

	
	Gaaf7
	0.12
	0.12
	0.66
	0.62
	0.34
	0.43
	0.54
	0.44
	0.60
	0.54
	0.44

	
	Gaaf10
	0.43
	0.40
	0.64
	0.65
	0.79
	0.69
	0.53
	0.71
	0.68
	0.57
	0.61

	
	Gaaf13
	0.85
	0.73
	0.76
	0.70
	0.71
	0.67
	0.69
	0.78
	0.86
	0.76
	0.75

	
	Gafu7
	0.55
	0.55
	0.64
	0.50
	0.41
	0.57
	0.54
	0.44
	0.47
	0.67
	0.53

	
	Mean (loci)
	0.40
	0.39
	0.65
	0.54
	0.50
	0.59
	0.50
	0.60
	0.55
	0.59
	0.53

	AR
	Gaaf22
	1.77
	2.53
	3.78
	3.50
	2.79
	2.82
	2.65
	3.77
	2.00
	3.49
	2.91

	
	Gafu2
	1.50
	1.50
	2.00
	1.77
	1.65
	1.99
	1.00
	2.74
	2.00
	1.91
	1.81

	
	Gafu3
	2.73
	2.50
	2.98
	2.49
	1.81
	3.80
	2.80
	3.00
	2.27
	4.00
	2.84

	
	Gafu4
	2.53
	1.77
	3.60
	2.49
	3.83
	2.89
	2.86
	5.48
	4.70
	2.98
	3.31

	
	Gaaf7
	1.50
	1.50
	3.76
	2.89
	2.21
	2.38
	2.40
	1.99
	2.77
	2.67
	2.41

	
	Gaaf10
	1.99
	2.40
	2.98
	3.36
	4.35
	3.75
	3.01
	3.93
	3.93
	2.89
	3.26

	
	Gaaf13
	5.90
	4.43
	5.18
	3.99
	3.69
	3.96
	3.59
	4.89
	5.87
	5.24
	4.67

	
	Gafu7
	2.50
	3.17
	3.60
	3.27
	2.61
	2.75
	2.40
	2.74
	2.00
	3.98
	2.90

	
	Mean (loci)
	2.55
	2.47
	3.48
	2.97
	2.87
	3.04
	2.59
	3.57
	3.19
	3.39
	3.01

	HWE
	Gaaf22
	1.00 
	1.00 
	0.69 
	0.72 
	1.00 
	1.00 
	1.00 
	0.10 
	0.53 
	0.16 
	0.72 

	
	Gafu2
	0.00 
	0.00 
	0.36 
	1.00 
	1.00 
	0.46 
	0.00 
	1.00 
	1.00 
	1.00 
	0.58 

	
	Gafu3
	1.00 
	0.48 
	0.62 
	0.63 
	1.00 
	0.83 
	0.65 
	0.49 
	1.00 
	1.00 
	0.77 

	
	Gafu4
	0.13 
	0.07 
	1.00 
	1.00 
	0.01 
	0.20 
	0.10 
	0.65 
	0.48 
	0.05 
	0.37 

	
	Gaaf7
	0.00 
	0.00 
	0.74 
	0.37 
	1.00 
	0.54 
	1.00 
	1.00 
	0.54 
	0.15 
	0.54 

	
	Gaaf10
	1.00 
	0.37 
	0.49 
	0.36 
	0.66 
	0.49 
	0.78 
	0.59 
	0.82 
	1.00 
	0.66 

	
	Gaaf13
	0.73 
	0.38 
	0.80 
	0.28 
	0.13 
	0.37 
	0.09 
	0.38 
	0.28 
	0.16 
	0.36 

	
	Gafu7
	1.00 
	0.16 
	1.00 
	0.56 
	1.00 
	0.33 
	0.73 
	0.04 
	0.44 
	0.26 
	0.55 

	
	Mean (loci)
	0.61 
	0.31 
	0.71 
	0.62 
	0.72 
	0.53 
	0.54 
	0.53 
	0.64 
	0.47 
	0.57 




Table S11
Genetic diversity of the eleven G. affinis populations included in the analysis of geographic variation in multiple paternity. For each population and locus sample size (N), observed (HO) and expected (HE) heterozygosities, allelic richness (AR) and deviation from Hardy-Weinberg equilibrium (HWE) are presented. HWE was calculated using Genepop v.4.2. Values < 0.05, i.e., significant deviations from HWE, are highlighted in bold. Mean (pop.) indicates the mean value across populations, while Mean (loci) indicates the mean value across loci.
	Population
	C1
	C2
	C3
	C4
	C5
	C6
	C7
	C8
	C9
	C10
	C11
	Mean (pop.)

	N
	
	10
	10
	9
	10
	6
	10
	10
	10
	10
	10
	10
	

	HO
	Gaaf22
	0.70
	0.70
	0.78
	0.50
	0.83
	0.50
	0.60
	0.60
	0.60
	0.90
	0.50
	0.66

	
	Gafu2
	0.80
	0.80
	0.89
	0.40
	0.83
	0.20
	0.70
	0.80
	0.50
	0.30
	0.40
	0.60

	
	Gafu3
	0.70
	0.80
	1.00
	0.10
	0.83
	0.60
	0.40
	1.00
	0.50
	0.80
	0.10
	0.62

	
	Gafu4
	0.70
	0.90
	0.89
	0.10
	0.83
	0.50
	0.60
	0.50
	0.60
	0.90
	0.10
	0.60

	
	Gaaf7
	0.70
	1.00
	0.89
	0.20
	0.83
	0.80
	0.40
	1.00
	0.70
	0.90
	0.20
	0.69

	
	Gaaf10
	0.50
	1.00
	0.89
	0.40
	0.67
	0.40
	0.30
	1.00
	0.70
	0.90
	0.40
	0.65

	
	Gaaf13
	0.90
	0.80
	0.78
	0.60
	1.00
	0.50
	0.70
	1.00
	0.90
	1.00
	0.60
	0.80

	
	Gafu7
	0.80
	0.80
	0.44
	0.90
	0.50
	0.70
	0.70
	0.80
	0.60
	0.90
	0.90
	0.73

	
	Mean (loci)
	0.73
	0.85
	0.82
	0.40
	0.79
	0.53
	0.55
	0.84
	0.64
	0.83
	0.40
	0.67

	HE
	Gaaf22
	0.58
	0.62
	0.76
	0.67
	0.54
	0.66
	0.59
	0.72
	0.69
	0.61
	0.67
	0.64

	
	Gafu2
	0.69
	0.62
	0.72
	0.54
	0.58
	0.41
	0.69
	0.74
	0.60
	0.27
	0.54
	0.58

	
	Gafu3
	0.62
	0.79
	0.80
	0.10
	0.69
	0.61
	0.56
	0.84
	0.70
	0.72
	0.10
	0.59

	
	Gafu4
	0.79
	0.89
	0.76
	0.59
	0.57
	0.82
	0.79
	0.60
	0.88
	0.69
	0.59
	0.72

	
	Gaaf7
	0.69
	0.73
	0.77
	0.18
	0.54
	0.76
	0.54
	0.82
	0.77
	0.65
	0.18
	0.60

	
	Gaaf10
	0.40
	0.72
	0.80
	0.59
	0.60
	0.34
	0.40
	0.58
	0.67
	0.72
	0.59
	0.58

	
	Gaaf13
	0.77
	0.59
	0.70
	0.76
	0.76
	0.66
	0.84
	0.81
	0.78
	0.69
	0.76
	0.74

	
	Gafu7
	0.56
	0.59
	0.54
	0.68
	0.42
	0.67
	0.58
	0.69
	0.59
	0.54
	0.68
	0.59

	
	Mean (loci)
	0.64
	0.69
	0.73
	0.51
	0.59
	0.61
	0.62
	0.72
	0.71
	0.61
	0.51
	0.63

	AR
	Gaaf22
	3.00
	4.00
	5.00
	7.44
	6.00
	4.00
	4.29
	4.61
	4.00
	4.00
	4.00
	4.58

	
	Gafu2
	4.00
	5.00
	5.00
	7.44
	5.00
	6.73
	4.00
	5.00
	4.00
	3.60
	3.99
	4.89

	
	Gafu3
	5.44
	7.21
	11.10
	6.58
	6.00
	3.98
	3.00
	8.61
	6.00
	6.81
	2.00
	6.07

	
	Gafu4
	9.44
	13.23
	11.32
	13.11
	4.00
	9.54
	6.00
	10.20
	11.74
	14.29
	6.58
	9.95

	
	Gaaf7
	5.00
	11.57
	10.98
	5.84
	5.00
	7.94
	3.00
	9.65
	5.00
	4.00
	3.97
	6.54

	
	Gaaf10
	3.00
	9.16
	8.57
	8.75
	7.00
	5.71
	3.65
	8.26
	5.92
	6.99
	5.00
	6.55

	
	Gaaf13
	6.99
	9.25
	10.31
	10.56
	7.00
	6.91
	7.00
	10.41
	6.98
	9.51
	8.96
	8.54

	
	Gafu7
	3.00
	3.62
	5.90
	8.77
	5.00
	6.00
	3.00
	5.61
	4.00
	5.52
	4.98
	5.03

	
	Mean (loci)
	4.98
	7.88
	8.52
	8.56
	5.63
	6.35
	4.24
	7.79
	5.95
	6.84
	4.93
	6.52

	HWE
	Gaaf22
	1.00
	1.00
	0.28
	0.09
	0.64
	0.39
	1.00
	0.32
	0.02
	0.35
	0.09
	0.47 

	
	Gafu2
	0.73
	0.90
	0.95
	0.05
	1.00
	0.05
	0.62
	0.53
	0.49
	1.00
	0.06
	0.58 

	
	Gafu3
	0.75
	0.99
	1.00
	0.00
	1.00
	0.16
	0.24
	0.96
	0.07
	0.39
	0.00
	0.51 

	
	Gafu4
	0.41
	0.72
	0.82
	0.00
	0.39
	0.00
	0.03
	0.18
	0.00
	0.48
	0.00
	0.28 

	
	Gaaf7
	0.34
	0.91
	0.96
	1.00
	0.64
	0.32
	0.26
	0.33
	0.50
	0.75
	1.00
	0.64 

	
	Gaaf10
	1.00
	0.10
	0.81
	0.07
	0.51
	1.00
	0.47
	0.01
	0.88
	0.07
	0.07
	0.45 

	
	Gaaf13
	0.50
	1.00
	0.65
	0.06
	0.53
	0.07
	0.44
	0.33
	0.42
	0.02
	0.05
	0.37 

	
	Gafu7
	0.34
	0.77
	0.52
	0.78
	1.00
	0.09
	1.00
	0.74
	1.00
	0.05
	0.79
	0.64 

	
	Mean (loci)
	0.63
	0.80
	0.75
	0.26
	0.71
	0.26
	0.51
	0.42
	0.42
	0.39
	0.26
	0.49 



Table S12
Genetic diversity G. affinis from Ankang used for the analysis of temporal variation in multiple paternity. For each month and locus sample size (N), observed (HO) and expected (HE) heterozygosities, allelic richness (AR) and Hardy-Weinberg equilibrium (HWE) are presented. HWE was calculated using Genepop v.4.2. Values lower than 0.05, which represent significant deviation from HWE, are highlighted in bold. Mean (months) indicates the mean value across monthly samplings, while Mean (loci) indicates the mean value across loci.
	Ankang
	May
	June
	July
	August
	September
	October
	Mean (months)

	N
	
	10
	10
	10
	10
	10
	10
	

	Ho
	Gaaf22
	0.46 
	0.66 
	0.50 
	0.56 
	0.67 
	0.63 
	0.58 

	
	Gafu2
	0.42 
	0.63 
	0.61 
	0.65 
	0.29 
	0.67 
	0.54 

	
	Gafu3
	0.24 
	0.59 
	0.49 
	0.64 
	0.08 
	0.55 
	0.43 

	
	Gafu4
	0.34 
	0.68 
	0.59 
	0.66 
	0.54 
	0.57 
	0.56 

	
	Gaaf7
	0.41 
	0.51 
	0.62 
	0.48 
	0.14 
	0.48 
	0.44 

	
	Gaaf10
	0.64 
	0.31 
	0.78 
	0.66 
	0.58 
	0.49 
	0.58 

	
	Gaaf13
	0.46 
	0.14 
	0.36 
	0.49 
	0.31 
	0.52 
	0.38 

	
	Gafu7
	0.53 
	0.70 
	0.61 
	0.57 
	0.71 
	0.34 
	0.58 

	
	Mean (loci)
	0.44 
	0.53 
	0.57 
	0.59 
	0.41 
	0.53 
	0.51 

	HE
	Gaaf22
	0.72 
	0.67 
	0.63 
	0.63 
	0.65 
	0.68 
	0.66 

	
	Gafu2
	0.42 
	0.64 
	0.59 
	0.64 
	0.29 
	0.72 
	0.55 

	
	Gafu3
	0.31 
	0.79 
	0.57 
	0.82 
	0.09 
	0.75 
	0.55 

	
	Gafu4
	0.56 
	0.78 
	0.83 
	0.79 
	0.53 
	0.77 
	0.71 

	
	Gaaf7
	0.49 
	0.66 
	0.67 
	0.72 
	0.13 
	0.69 
	0.56 

	
	Gaaf10
	0.61 
	0.77 
	0.81 
	0.79 
	0.66 
	0.75 
	0.73 

	
	Gaaf13
	0.72 
	0.13 
	0.54 
	0.49 
	0.47 
	0.65 
	0.50 

	
	Gafu7
	0.66 
	0.70 
	0.74 
	0.62 
	0.71 
	0.63 
	0.68 

	
	Mean (loci)
	0.56 
	0.64 
	0.67 
	0.69 
	0.44 
	0.70 
	0.62 

	AR
	Gaaf22
	4.00 
	7.00 
	4.00 
	4.00 
	4.00 
	4.00 
	4.50 

	
	Gafu2
	4.00 
	7.00 
	4.00 
	4.00 
	4.00 
	5.00 
	4.67 

	
	Gafu3
	3.00 
	11.00 
	5.00 
	8.00 
	4.00 
	5.00 
	6.00 

	
	Gafu4
	5.00 
	8.00 
	8.00 
	6.00 
	6.00 
	7.00 
	6.67 

	
	Gaaf7
	6.00 
	8.00 
	8.00 
	5.00 
	3.00 
	7.00 
	6.17 

	
	Gaaf10
	6.00 
	10.00 
	10.00 
	6.00 
	7.00 
	6.00 
	7.50 

	
	Gaaf13
	9.00 
	4.00 
	6.00 
	6.00 
	6.00 
	8.00 
	6.50 

	
	Gafu7
	5.00 
	5.00 
	5.00 
	4.00 
	5.00 
	5.00 
	4.83 

	
	Mean (loci)
	5.25 
	7.50 
	6.25 
	5.38 
	4.88 
	5.88 
	5.85 

	HWE
	Gaaf22
	0.06 
	1.00 
	0.86 
	1.00 
	0.36 
	1.00 
	0.71 

	
	Gafu2
	1.00 
	0.90 
	1.00 
	0.67 
	0.00 
	0.44 
	0.67 

	
	Gafu3
	0.05 
	0.99 
	0.01 
	0.00 
	0.00 
	0.96 
	0.33 

	
	Gafu4
	0.05 
	0.69 
	0.18 
	0.06 
	1.00 
	0.10 
	0.35 

	
	Gaaf7
	0.12 
	0.91 
	0.32 
	0.41 
	0.48 
	0.11 
	0.39 

	
	Gaaf10
	1.00 
	0.10 
	0.26 
	0.91 
	0.22 
	0.02 
	0.42 

	
	Gaaf13
	0.14 
	1.00 
	0.16 
	0.03 
	0.00 
	0.11 
	0.24 

	
	Gafu7
	0.19 
	0.77 
	0.74 
	0.01 
	0.19 
	0.60 
	0.42 

	
	Mean (loci)
	0.33 
	0.79 
	0.44 
	0.39 
	0.28 
	0.42 
	0.44 




Table S13
Genetic diversity of G. affinis from Beihai used for the analysis of temporal variation in multiple paternity. For each month and locus sample size (N), observed (HO) and expected (HE) heterozygosities, allelic richness (AR) and deviation from Hardy-Weinberg equilibrium (HWE) are presented. HWE was calculated using Genepop v.4.2. Values < 0.05 indicate significant deviation from HWE and are highlighted in bold. Mean (months) indicates the mean value across monthly samplings, while Mean (loci) indicates the mean value across loci.
	Beihai
	April
	May
	June
	July
	August
	September
	Mean (months)

	N
	
	10
	10
	10
	10
	10
	10
	

	HO
	Gaaf22
	0.59
	0.69
	0.58
	0.60
	0.64
	0.72
	0.64

	
	Gafu2
	0.34
	0.32
	0.36
	0.38
	0.31
	0.52
	0.37

	
	Gafu3
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	Gafu4
	0.50
	0.49
	0.35
	0.26
	0.34
	0.66
	0.43

	
	Gaaf7
	0.13
	0.00
	0.05
	0.08
	0.08
	0.15
	0.08

	
	Gaaf10
	0.23
	0.48
	0.48
	0.55
	0.45
	0.37
	0.43

	
	Gaaf13
	0.63
	0.77
	0.78
	0.67
	0.75
	0.69
	0.72

	
	Gafu7
	0.35
	0.30
	0.33
	0.32
	0.49
	0.51
	0.38

	
	Mean (loci)
	0.35
	0.38
	0.37
	0.36
	0.38
	0.45
	0.38

	HE
	Gaaf22
	0.60
	0.59
	0.49
	0.58
	0.61
	0.57
	0.57

	
	Gafu2
	0.32
	0.30
	0.37
	0.32
	0.29
	0.39
	0.33

	
	Gafu3
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	Gafu4
	0.45
	0.43
	0.40
	0.23
	0.28
	0.52
	0.39

	
	Gaaf7
	0.12
	0.00
	0.05
	0.08
	0.08
	0.13
	0.08

	
	Gaaf10
	0.20
	0.43
	0.42
	0.46
	0.42
	0.38
	0.39

	
	Gaaf13
	0.66
	0.69
	0.71
	0.53
	0.71
	0.58
	0.65

	
	Gafu7
	0.33
	0.27
	0.35
	0.38
	0.40
	0.41
	0.36

	
	Mean (loci)
	0.33
	0.34
	0.35
	0.32
	0.35
	0.37
	0.34

	AR
	Gaaf22
	3.00
	4.00
	3.00
	4.00
	3.00
	3.00
	3.33

	
	Gafu2
	3.00
	3.00
	2.00
	2.00
	2.00
	2.00
	2.33

	
	Gafu3
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	
	Gafu4
	3.00
	3.00
	3.00
	4.00
	2.00
	3.00
	3.00

	
	Gaaf7
	2.00
	1.00
	2.00
	2.00
	2.00
	2.00
	1.83

	
	Gaaf10
	3.00
	4.00
	4.00
	4.00
	3.00
	3.89
	3.65

	
	Gaaf13
	4.00
	4.00
	5.89
	4.00
	6.00
	5.00
	4.82

	
	Gafu7
	3.00
	2.00
	3.00
	3.00
	3.99
	3.00
	3.00

	
	Mean (loci)
	2.75
	2.75
	2.99
	3.00
	2.87
	2.86
	2.87

	HWE
	Gaaf22
	1.00 
	0.76 
	0.33 
	1.00 
	0.64 
	0.36 
	0.68 

	
	Gafu2
	1.00 
	1.00 
	1.00 
	0.16 
	1.00 
	1.00 
	0.86 

	
	Gafu3
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	Gafu4
	0.68 
	1.00 
	1.00 
	1.00 
	1.00 
	0.68 
	0.89 

	
	Gaaf7
	0.00 
	0.00 
	0.00 
	1.00 
	1.00 
	0.00 
	0.33 

	
	Gaaf10
	0.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	0.83 

	
	Gaaf13
	0.76 
	0.89 
	0.55 
	1.00 
	0.08 
	1.00 
	0.71 

	
	Gafu7
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 

	
	Mean (loci)
	0.56 
	0.71 
	0.61 
	0.77 
	0.71 
	0.63 
	0.66 



[image: ]
Figure S1
Effects of (a) climate and (b) fecundity on geographical variation in numbers of sires of invasive mosquitofish. Dependent variables in panels (a) and (b) are residuals corrected for ‘fecundity’ and ‘environmental PC1’, respectively.
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