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Supplement 

Table Sl: Pairwise Fsr values for all genotyped contemporary populations based on nine microsatellites (lower triangle). Significant 
comparisons (p<0.05), based on 1000 bootstrap replicates are highlighted in bold, with the actual p values given in the upper triangle. See 
table 1 for details of each population. 

Lake Geneva system Other populations 

GESl GES2 GES3 GEL3 VOL4 VOLS VOL2 VOL3 VOL6 VSLl VSS2 VOS6 VSS4 VSSl VSS3 FrASl VOS2 BELl BES4 SGLl SGSl 
GESl - 0.001 0.026 0.161 0.003 0.003 0.195 0.262 0.042 0.051 0.005 0.178 0.017 0.001 0.00 0.001 0.003 0.001 0.001 0.001 0.001 
GES2 0.079 - 0.002 0.001 0.001 0.002 0.001 0.001 0.003 0.001 0.001 0.001 0.001 0.001 0.00 0.001 0.001 0.001 0.001 0.001 0.001 
GES3 0.056 0.214 - 0.071 0.021 0.042 0.030 0.246 0.009 0.019 0.184 0.021 0.046 0.001 0.00 0.001 0.046 0.001 0.001 0.001 0.001 
GEL3 0.006 0.068 0.034 - 0.762 0.141 0.450 0.294 0.208 0.165 0.636 0.403 0.158 0.001 0.00 0.001 0.004 0.001 0.001 0.001 0.001 

E VOL4 0 .027 0.069 0.057 -0.006 - 0.246 0.027 0.011 0.083 0.061 0.751 0.019 0.115 0.001 0.00 0.001 0.001 0.001 0.001 0.001 0.001 
II ... VOLS 0.043 0.067 0.068 0.011 0.007 - 0.086 0.291 0.570 0.320 0.339 0.079 0.672 0.236 0.00 0.001 0.005 0.001 0.001 0.001 0.001 ~ .. VOL2 0.006 0.049 0.048 0.000 0.017 0.018 - 0.246 0.146 0.294 0.070 0.094 0.108 0.001 0.00' 0.001 0.129 0.001 0.001 0.001 0.001 "' > VOL3 0.005 0.075 0.020 0.003 0.024 0.006 0.006 - 0.571 0.117 0.065 0.765 0.114 0 .001 0.00 0.001 0.005 0.001 0.001 0.001 0.001 II c 
II 
CJ VOL6 0.015 0.041 0.071 0.005 0.010 -0.004 0.007 -0.002 - 0.721 0.152 0.628 0.490 0.002 0.00 0.001 0.002 0.001 0.001 0.001 0.001 

1.l VSLl 0.015 0.050 0.070 0.007 0.013 0.004 0.003 0.012 -0.005 - 0.231 0.175 0.693 0.014 0.001 0.001 0.011 0.001 0.001 0.001 0.001 
!I VSS2 0.024 0.092 0.019 -0.004 -0.006 0.003 0.014 0.015 0.007 0.005 - 0.043 0.800 0.003 o.oo: 0.001 0.009 0.001 0.001 0.001 0.001 

VOS6 0.006 0.065 0.063 0.001 0.021 0.022 0.010 -0.008 -0.003 0.007 0.017 - 0.041 0.001 0.00 0.001 0.001 0.001 0.001 0.001 0.001 
VSS4 0.021 0.088 0.044 0.007 0.009 -0.007 0.010 0.010 -0.001 -0.005 -0.007 0.015 - 0.143 0.00 0.001 0.010 0.001 0.001 0.001 0.001 
VSSl 0.077 0.115 0.090 0.058 0.047 0.007 0.053 0.048 0.031 0.021 0.030 0.065 0.008 - 0.00 0.001 0.001 0.001 0.001 0.001 0.001 
VSS3 0.057 0.102 0.112 0.046 0.043 0.052 0.030 0.072 0.049 0.035 0.032 0.072 0.029 0.050 0.001 0.012 0.001 0.001 0.001 0.001 

FrASl 0.098 0.222 0.1.35 0.121 0.116 0.153 0.127 0.141 0.140 0.112 0.105 0.154 0.105 0.127 0.117 - 0.001 0.001 0.001 0.001 0.001 .. c 
VOS2 0.024 0.075 0.038 0.025 0.030 0.039 0.008 0.027 0.028 0.020 0.023 0.045 0.020 0.045 0.022 0.083 0.001 0.001 0.001 0.001 0 -.... 

"' "'5 
CL 

BELl 0.257 0.335 0.232 0.255 0.268 0.229 0.234 0.230 0.264 0.259 0.251 0.296 0.236 0.238 0.234 0.266 0.175 - 0.584 0.001 0.001 
0 
CL BES4 0.262 0.337 0.246 0.259 0.272 0.237 0.240 0.236 0.274 0.272 0.262 0.302 0.251 0.254 0.242 0.269 0.185 -0.002 - 0.001 0.001 ... 
II ..c SGLl 0.338 0.394 0.295 0.344 0.363 0.331 0.303 0.299 0.349 0.352 0.352 0.379 0.341 0.343 0.346 0.396 0.245 0.144 0.157 - 0.040 0 

SGSl 0357 0.413 0.312 0.359 0.378 0.347 0.327 0.313 0.364 0.370 0.368 0.393 0.358 0.360 0.370 0.417 0.265 0.149 0.163 0.014 -

64 













































ecotypic differentiation, lake fish have longer spines than stream fish, albeit the 
difference is smaller in Ireland. The same divergence is not consistently 
observed in Canadian lake-stream comparisons, where lake fish can have either 
longer or shorter spines. 
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Figure 7: Comparison of Psr and Fsr values between parapatric stickleback ecotype 
pairs from Canada, Ireland and Switzerland. The directionality of differentiation 
for linear phenotypic measurements and for the number of gill rakers was 
statistically inferred using a t-test, where triangles indicate significant (p < 0.05) 
and open circles non-significant (p > 0.05) pairwise comparisons. For significant 
comparisons, the directionality of the triangle indicates if the first mentioned 
habitat is larger (pointing right) or smaller (pointing left) than the second 
mentioned habitat for each contrast. Filled circles depict the pairwise Psr for 
geometric morphometric body shape and the pairwise genetic divergence based on 
Fsr. 
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Consistent differentiation in trophic ecology 

Although parapatric ecotypes from Switzerland showed differentiation in 
their trophic position in all instances, the mean differences were all significantly 
smaller than 1 (P < 0.001; Fig. Sa). This indicates that stickleback populations in 
all systems share a similar mean trophic position. The direction of divergence in 
trophic position between lake and stream stickleback varies among systems. The 
proportion of carbon obtained from a pelagic born source was also highly 
variable within systems (Fig. Sb). A consistent parallel pattern seen in all 
sampled lake-stream contrasts suggests that lake populations incorporate a 
significantly higher proportion of pelagic carbon in their diets than do the stream 
and stream mouth populations (Constance lake vs. stream: W = 96, P < 0.001; 
Geneva lake vs. mouth: W = 100, P < 0.001; Geneva lake vs. stream: W = 100, P < 
0.001; Geneva mouth vs. stream: W = 100, P < 0.001; Bern lake vs. mouth: W = S4, 
P = 0.009; Bern lake vs. stream: W = 100, P < 0.001; Bern mouth vs. stream: W = 
S6, P = 0.005; Biel lake vs. stream: W = 100, P < 0.001). The stream mouth 
population from the Geneva system was more similar to the stream population 
from higher upstream, whereas the stream mouth population from the Bern 
system was on average intermediate to the lake and stream populations and 
showed a high variation among individuals. 
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Table SS: Standardized relative loadings for each landmark coordinate based on 
canonical variate (CV) analyses. Loadings ~0.5 are highlighted in grey. 

Wild Experiment 
Adults YOY Treatment Source 

xl 0.001 0.361 0.232 0.630 
yl o.oos 0.123 0.208 0.003 
x2 1.000 0.268 0.171 0.649 
y2 0.539 0.143 0.549 0.448 
x3 0.536 0.685 0.283 0.208 
y3 0.441 0.123 0.270 0.078 
x4 0.028 0.083 0.101 0.130 
y4 0.288 0.476 1.000 0.664 
xS 0.278 0.211 0.771 0.825 
vs 0.681 1.000 0.534 0.881 
x6 0.348 0.340 0.381 0.3S6 
y6 0.755 0.238 0.281 0.146 
x7 0.132 0.020 0.1S9 0.076 
v7 0.300 0.190 0.873 0.113 
x8 0.4S1 0.434 o.oso 1.000 
y8 0.178 0.111 0.091 0.011 
x9 0.209 0.222 0.4S2 0.274 
y9 0.2S9 0.247 0.768 0.294 
xlO O.l SO 0.231 0.024 0.517 
ylO 0.4S8 0.822 0.13S 0.771 
xll 0.190 0.080 0.044 0.06S 
yll 0.076 0.266 0.477 0.034 
x12 0.099 O.OS6 0.028 0.232 
y12 0.232 0.199 0.069 0.264 
x13 0.199 o.oso 0.068 0.069 
y13 0.199 0.676 0.559 0.266 
x14 0.002 0.087 0.020 0.073 
y14 0.082 0.163 O.Ol S 0.200 
xlS 0.197 0.103 0.026 0.200 
vlS 0.124 0.096 0.014 0.094 
x16 0.008 0.117 0.021 0.069 
y16 0.330 0.2S7 0.124 0.383 
x17 0.101 0.028 0.21S 0.170 
y17 0.174 0.486 0.483 0.371 
x18 0.193 0.020 0.27S 0.148 
y18 0.030 0.088 0.299 0.214 
x19 0.313 0.168 0.206 0.018 
y19 0.016 0.2S8 0.132 0.041 
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