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Supplemental materials, Figure S1. Principal component analysis of the full dataset before removal of any
individuals displaying potential family structure (n = 304). Two clusters (circled in green and orange) of
putative siblings are numbered corresponding to sibling groups in Supplemental materials, Table S1.
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Supplemental materials, Fig. S2. Principal component analyses results. A, Analysis based on 3372 single
nucleotide polymorphisms using all 299 individuals before filtering for linkage disequilibrium. The first
principal component (PC1) separates beetles by sex and shows three individuals with ambiguous sex
determination. B, The sex-ambiguous beetles remained intermediate in an analysis based on 3269 single
nucleotide polymorphisms after removing all sites containing missing data on sex-related scaffolds, based on
Trevoy et al. (2019). C, Results after filtering for linkage disequilibrium, sex-based signal was removed and,
based on the remaining 2872 single nucleotide polymorphisms, individuals clustered according to geographic
location; males and females were present in each group.
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Supplemental materials, Fig. S3. Discriminant analysis of principal components of 206 individuals from five
northern populations, excluding intermediate-cluster individuals as in Fig. 1B.



A pata set with roughly equal sample sizes (n=125) B complete data set with unequal sample sizes (n=306 Supplemental materials, Fig. S4.
41 o 4, T 4 Structure results. A, Results for K =1 to K = 10

using a 125-individual subset from the nine sample
: - locations; B, results for K =1 to K = 10 for a larger

Waormoses oo omossus analysis containing all 299 specimens.

K=t

© Battie Lake _
- Canmore —_— o ~ o - - o o

Edson
- Grande Prairie

OGN W

- Hinton Ke2
asper
- Lac La Biche
- Slave Lake
- Whitecourt
Ke3

Minor modes for the uploaded data:
Ked MinorClustert

K=10 MinorClustert

Division of runs by mode:
Ke1 1010

=2
=3

=4 1
=5 7110, 310
6

o7

=8

=3

EEREEREEREEE

i
=10 510, 510



i o)
Jasper e Hinton ~ Battle Lake
2
South South South
]
Q 4
L]
A A
-2
Intermediate Intermediate Intermediate
Edson Grande Prairie Lac La Biche -
A
2
South South South
9 |
<
N
&)
a
-2
Intermediate Intermediate Intermediate
Whitecourt Slave Lake Canmore North
South South South
.
]
- L]
=X
<
Z N o.
8 LJ
a
Intermediate Intermediate Intermediate
25 -75 -5.0 -25 0.0 25 -75 -5.0 -25 0.0 25

Supplemental materials, Fig. S5. Principal component analyses of the full dataset of 299 individuals, in which
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black shading is used to highlight specimens clustered for each individual sampling location.



Read Depth: All Loci Read Depth: LD

Collection Site Data before LD filtering Filtered Loci
Cluster Sexed in Structure
Identity  Putative Trevoy et Sample Removed
Location Collection (PCAand Disperser al. (2019)  Sibling  Subset (Y/- Mean Mean  from final
Sample ID Location Site # Latitude Longitude Year Structure) (Y/-) PCA Sex (Y/-) Group ) # of Loci Depth # of Loci Depth  analysis?
12380 Battle Lake 1 52.941 -114.284 2018 Interm. - Female - - - 16253 43.4655 2862 82.724 -

12381 Battle Lake 1 52.941 -114.284 2018 Interm. - Female - - Y 16012 39.9846 2768 78.9447 -
12382 Battle Lake 1 52.941 -114.284 2018 Interm. - Female - - Y 16183 29.1735 2864 55.1994 -
12383 Battle Lake 1 52.941 -114.284 2018 Interm. - Male - - Y 16365 37.481 2868 74.8992 -
12384 Battle Lake 1 52.941 -114.284 2018 Interm. - Female - - Y 16446 36.82 2869 71.3297 -
12385 Battle Lake 1 52.941 -114.284 2018 Interm. - Female - - Y 16463 34.51 2867 65.398 -
12386 Battle Lake 1 52.941 -114.284 2018 Interm. - Female - - Y 16431 30.8421 2866 57.8126 -
12387 Battle Lake 1 52.941 -114.284 2018 Interm. - Female - - Y 15475 21.2048 2861 44.1615 -
12388 Battle Lake 1 52.941 -114.284 2018 Interm. - Female - - Y 16337 27.8837 2869 52.6337 -
12389 Battle Lake 1 52.941 -114.284 2018 Interm. - Female - - Y 16292 23.3642 2868 45.0356 -
12390 Battle Lake 1 52.941 -114.284 2018 Interm. - Male - - Y 16139 29.3416 2867 549111 -
CAN10 Canmore 1 51.067 -115.287 2014 South - Female Y - Y 5275 49.8927 2789 60.5034 -
CAN12 Canmore 1 51.067  -115.287 2014 South - Female Y - Y 5446 71.3608 2825 88.1763 -
CAN13 Canmore 1 51.067 -115.287 2014 South - Male Y - Y 5326 63.4362 2804 76.4326 -
CAN1 Canmore 1 51.067  -115.287 2014 South - Female Y - Y 5541 122.351 2838 151.992 -
CAN2 Canmore 1 51.067 -115.287 2014 South - Female Y - Y 5446 105.88 2790 132.536 -
CAN4 Canmore 1 51.067  -115.287 2014 South - Female Y - Y 5526 107.159 2834 133.19 -
CAN5S Canmore 1 51.067 -115.287 2014 South - Female Y - Y 5533 99.7622 2821 124.015 -
CANG6 Canmore 1 51.067  -115.287 2014 South - Female Y - Y 5473 96.5167 2826 121.305 -
CAN7 Canmore 1 51.067 -115.287 2014 South - Male Y - Y 5309 47.2349 2807 55.7089 -
CAN9 Canmore 1 51.067  -115.287 2014 South - Female Y - Y 5540 97.5338 2832 121.204 -
H1 1 Edson 1 53.702 -116.847 2014 North - Female Y - Y 6338 115.438 2825 189.487 -
H1 2 Edson 1 53.702 -116.847 2014 North - Female Y - - 5884 66.1766 2822 98.3863 -
H1 3 Edson 1 53.702 -116.847 2014 North - Female Y - Y 6457 130.719 2836 217.306 -
H2 1 Edson 2 53.770  -116.961 2014 North - Female Y - - 5515 44.392 2802 64.6428 -
H2 3 Edson 2 53.770 -116.961 2014 North - Male Y - - 5869 57.0421 2815 85.3087 -
H2 4 Edson 2 53.770  -116.961 2014 North - Female Y - Y 5693 61.4732 2812 92.4147 -
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53.344
53.344
53.344
53.344
53.344
53.344
53.344
53.344
53.344
53.344
53.344
53.344
53.344
53.344
53.344
53.344
53.344
53.344
53.463
53.463
53.160
53.160
53.160
53.208
53.208
53.208
53.400
53.503
53.503
53.503
55.622
55.622
55.622
55.622

-117.583
-117.583
-117.583
-117.583
-117.583
-117.583
-117.583
-117.583
-117.583
-117.583
-117.583
-117.583
-117.583
-117.583
-117.583
-117.583
-117.583
-117.583
-118.237
-118.237
-117.530
-117.530
-117.530
-117.348
-117.348
-117.348
-117.247
-117.734
-117.734
-117.734
-112.881
-112.881
-112.881
-112.881

2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2018
2018
2018
2018

North

Interm.

North
North

Interm.
Interm.
Interm.

North

Interm.
Interm.

North

Interm.
Interm.
Interm.
Interm.

North
North

Interm.
Interm.
Interm.
Interm.
Interm.
Interm.
Interm.
Interm.
Interm.
Interm.
Interm.
Interm.

North
North
North
North
North

< =<

Female
Female
Female
Male
Female
Female
Female
Female
Female
Male
Female
Male
Female
Female
Female
Female
Male
Female
Female
Female
Male
Female
Female
Female
Male
Female
Female
Male
Male
Female
Male
Female
Female
Female
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7315

6444

7971

7569

10281
9969

10250
10053
10007
10248
10226
10148
10183
9957

9825

9911

10135
10080
10173
10183
10136
9962

10115
10071
10144
10085
10066
10212
10101
10243
14460
16385
16074
16139

17.6167
11.5178
34.834
31.7067
79.9264
31.3367
65.2704
19.2981
11.9142
23.8892
17.101
16.1649
16.1745
10.9226
22.5322
10.6579
15.4883
14.7842
32.0467
36.1
36.3676
27.7519
32.9129
33.9267
38.425
26.3551
28.4356
39.1384
33.6657
35.6414
26.8271
40.1901
21.9841
30.1936

2838
2742
2863
2850
2865
2860
2869
2863
2827
2861
2858
2857
2849
2836
2711
2814
2846
2841
2868
2865
2868
2866
2864
2866
2864
2867
2867
2866
2859
2868
2864
2867
2868
2869

21.655
12.7991
46.9521
40.4196
115.405
46.3913
93.0359
27.6678
13.5607
27.8291
19.8628
18.8474
19.0534
12.7031
26.7348
12.1848
17.6311
17.3365
51.2402
58.1937
58.0927
43.8465
53.8076
55.7216
61.3795

42.76
45.0938
62.4637
54.5075
57.2197
56.8115
70.4332
39.3755
57.2496



12377
12379
12353
12360
12367
12356
12363
12370
12372
12378
12362
12365
12369
12373
12375
12366
12368
12376
12364
12359
12354
12355
12357
12358
12361
11929
11930
11931
11932
11933
11935
11937
11938
11940

Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Lac La Biche
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
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55.622
55.622
55.389
55.389
55.389
55.382
55.382
55.382
55.382
55.382
55.397
55.397
55.397
55.397
55.397
55.395
55.395
55.395
55.390
55.431
55.413
55.413
55.413
55.413
55.413
54.863
54.863
54.863
54.863
54.863
54.863
54.863
54.863
54.863

-112.881
-112.881
-112.976
-112.976
-112.976
-112.990
-112.990
-112.990
-112.990
-112.990
-112.972
-112.972
-112.972
-112.972
-112.972
-112.972
-112.972
-112.972
-112.989
-112.072
-112.005
-112.005
-112.005
-112.005
-112.005
-115.163
-115.163
-115.163
-115.163
-115.163
-115.163
-115.163
-115.163
-115.163

2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2017
2017
2017
2017
2017
2017
2017
2017
2017

North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North

Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
ntermediat
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Male
Female
Male
Female
ntermediat
Female
Female
Female
Male

< < < < <
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16291
16228
16259
16275
16402
16262
16247
16172
16252
16330
16205
13945
16019
16238
16204
16245
16373
16129
16346
15025
16322
16185
16278
16173
16354
9808

9884

9794

9829

9551

9858

9824

9871

9839

34.5529
30.8786
34.1916
29.9264
41.1872
30.4428
31.7365
27.0252
30.8622
37.1962
37.2382
9.46447
40.1006
24.3048
28.924
32.3689
38.4566
26.1264
41.5267
27.8087
32.7734
24.3249
29.3537
29.2092
37.7823
28.5945
53.065
36.9059
36.06
46.1553
40.5492
41.9161
37.4348
40.8678

2870
2871
2869
2871
2870
2870
2868
2871
2867
2866
2866
2748
2872
2867
2866
2870
2870
2863
2868
2859
2868
2869
2870
2871
2866
2865
2867
2866
2867
2783
2869
2865
2866
2869

64.5031
57.2198
65.2489
55.0146
75.9599
54.0829
58.696
49.4396
57.79
68.6923
77.2327
16.1223
83.891
43.5033
54.053
60.0561
71.0645
48.2801
78.3368
64.929
57.1457
42.2788
50.3439
54.4619
69.8583
40.5462
76.1768
52.6424
50.8985
67.0762
59.793
60.934
53.7153
58.7334



11942
11943
11947
11948
12395
12396
12397
12398
12399
12391
12392
12393
12394
12400
12401
12402
12403
12404
12411
12412
S1A
S1B
S1C
S1D
S2A
S2B
S2C
S2D
S3A
S3B
S3C
S3D
S4A
S4B

Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
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54.863
54.863
54.863
54.863
55.139
55.139
55.139
55.139
55.139
54.933
54.933
54.933
54.933
54.744
54.744
54.744
54.744
54.744
54.744
54.744
55.613
55.613
55.613
55.613
55.613
55.613
55.613
55.613
55.613
55.613
55.613
55.613
55.613
55.613

-115.163
-115.163
-115.163
-115.163
-115.343
-115.343
-115.343
-115.343
-115.343
-115.452
-115.452
-115.452
-115.452
-115.798
-115.798
-115.798
-115.798
-115.798
-115.798
-115.798
-114.326
-114.326
-114.326
-114.326
-114.326
-114.326
-114.326
-114.326
-114.326
-114.326
-114.326
-114.326
-114.326
-114.326

2017
2017
2017
2017
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016

North
North
North
North

Interm.

North
North
North
North
North
North
North
North

Interm.
Interm.

North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North

Male
Female
Male
Male
Female
Female
Female
Male
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Male
Male
Female
Female
Male
Female
Female
Male
Male
Female
Female
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9788
9810
9806
9786
9859
9867
9703
9867
9885
9883
9892
9883
9851
9857
9860
9897
9810
9888
9299
9896
8962
8779
9834
9814
8687
9241
9760
9789
8302
8705
9738
9803
9146
9169

26.688
28.9635
37.1354
27.7559
53.8491
48.442
57.2403
49.51
56.2642
42.7261
42.6326
41.3565
54.0568
51.4387
56.5253
41.2591
28.87
44.4801
13.2281
55.7983
32.4686
26.4868
46.9879
36.3225
28.0807
36.6773
53.119
42.69
26.7903
30.0449
45.4056
42.962
41.6804
39.6859

2869
2867
2867
2867
2867
2868
2794
2866
2864
2866
2869
2870
2869
2865
2862
2867
2869
2864
2834
2867
2869
2864
2867
2868
2859
2868
2871
2868
2857
2867
2864
2862
2870
2867

37.5037
41.2469
53.971
39.5148
70.4179
63.3884
77.0787
64.0837
76.0548
55.9986
55.2579
54.3829
69.9184
67.178
73.884
53.9316
37.694
57.6459
20.0025
71.9658
45.5406
35.4797
63.9466
49.1468
38.6198
52.8145
74.4326
59.6029
35.9797
42.2225
64.279
60.5479
59.599
56.8859



S4C
54D
S5A
S5B
S5C
S5D
12406
12413
12415
12420
12422
12405
12408
12409
12414
12421
12407
12410
12416
12417
12418
Y1A
Y1B
Y1C
Y1D
Y2A
Y2B
Y2C
Y2D
Y3A
Y3B
Y3C
Y3D
Y4AA

Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Slave Lake
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
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55.613
55.613
55.613
55.613
55.613
55.613
54.393
54.393
54.393
54.393
54.393
54.354
54.354
54.354
54.354
54.354
54.493
54.493
54.493
54.493
54.493
54.376
54.376
54.376
54.376
54.376
54.376
54.376
54.376
54.376
54.376
54.376
54.376
54.376

-114.326
-114.326
-114.326
-114.326
-114.326
-114.326
-116.286
-116.286
-116.286
-116.286
-116.286
-115.782
-115.782
-115.782
-115.782
-115.782
-115.538
-115.538
-115.538
-115.538
-115.538
-115.691
-115.691
-115.691
-115.691
-115.691
-115.691
-115.691
-115.691
-115.691
-115.691
-115.691
-115.691
-115.691

2016
2016
2016
2016
2016
2016
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016

North
North
North
North
North
North
North
North

Interm.
Interm.

North
North
North
North
North
North
North
North

Interm.
Interm.
Interm.

North
North

North
North
North
North
North
North
North
North
North
North
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Female
Male
Male
Male

ntermediat
Male

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female
Male
Male
Male

Female

Female

Female
Male

Female

Female

Female

Female
Male
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< < ' << =< <!

9610
9543
9151
8597
9458
9788
11194
10825
11185
11185
11047
11094
11180
11185
11211
11219
11230
11242
11189
11004
11171
9954
9929
1966
11155
11078
11001
11224
11156
11084
11083
11182
11175
10498

46.1901 2798 63.2598
22.1935 2869 28.7598
42.7492 2792 63.1848
22.1805 2863 29.971

47.5605 2766 68.4631
36.7975 2869 50.4977
39.7926 2871 58.7736
29.6991 2760 42.2725
57.7738 2872 79.3357
35.5714 2865 48.3571
22.3404 2868 30.9808
25.8734 2868 40.9962
41.0472 2870 56.9331
44.8059 2867 61.6243
46.4125 2868 64.8494
42.6333 2868 58.6625
42.6378 2868 58.9962
50.8857 2868 69.355

48.6918 2864 67.7853
32.4069 2839 45.3797
36.0057 2867 49,7537
33.2206 2868 51.3546
32.9941 2871 50.7318
1.45371 Poorly Sequenced

61.9705 2870 93.9592
69.0167 2867 108.653
49.744 2869 77.8233
67.5699 2870 100.644
59.4958 2869 87.6511
65.8665 2867 105.755
61.1661 2868 97.1437
72.3391 2864 111.834
70.5556 2864 108.883
51.2177 2868 83.8093

Removed



Y4B
Y4C
YAD
Y5A
Y5B
Y5C
Y5D

Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt
Whitecourt

B T S

54.376
54.376
54.376
54.376
54.376
54.376
54.376

-115.691
-115.691
-115.691
-115.691
-115.691
-115.691
-115.691

2016
2016
2016
2016
2016
2016
2016

North
North
North
North
North
North
North

Female
Male
Male

Female
Male

Female

Female

10065
11073
11122
11099
10834
10113
10905

35.7254
49.7395
50.4838
59.6583
41.8858
10.5088
30.5934

2866
2866
2859
2870
2863
2849
2864

56.4382
73.9522
75.8328
93.0091
63.2403
12.5795
38.6666



