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Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics
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Bee A02: angular statistics and path
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Bee A03: angular statistics and path
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Bee A04: angular statistics and path
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Bee AO05: angular statistics and path
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Bee A06: angular statistics and path
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Bee AQ7: angular statistics and path
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Bee A09: angular statistics and path
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Bee A10: angular statistics and path
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Bee Al1l: angular statistics and path
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Bee A12: angular statistics and path
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Bee A13: angular statistics and path
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Bee BO1: angular statistics and path
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Bee B02: angular statistics and path
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Bee B03: angular statistics and path
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Bee B04: angular statistics and path
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Bee B05: angular statistics and path

0
330 30 N
40
300 30 60
20
10 ﬂ
/
270 0 90 W & E
240 120
210 150
180 S
100 n=14, 1 parts
80 pRayleigh_NU =5.4e-10
60 | Best models= M2A (100%)
3
40 1
20 + Best params: ¢1=63°, 51=227
0 ‘ ‘ A=1, $,=NaN°, x,=0
N E S w p,=0.00279
20/83

Bullinger, Greggers & Menzel (2023)



Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee B06: angular statistics and path
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Bee BO7: angular statistics and path

0
330 800 30
300 60
270 90 £
240 120
210 150
180
100 n=748, 8 parts
80 f pRayleigh—NU = 2.2e-203
60 | Best models= M2C (93%)
40 ¢
20 ¢ Best params: ¢,=312°, £,=7.71
0 ) 2=0.74, ¢2:NaN°, ,412:0
N E S w P s=1.92e-22
22/83

Bullinger, Greggers & Menzel (2023)



Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics
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Bee B09: angular statistics and path
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Bee CO1: angular statistics and path
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Bee CO03: angular statistics and path
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Bee DO1: angular statistics and path
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Bee D03: angular statistics and path

0
330 30
600
300 400 60
270 90 E
240 120
210 150
180 S
100 n=98, 3 parts
80 pRayleigh—NU =0.0079
60| Best models=
X,
40 t
20} Best params: ¢1=126°, n1=11.7
0 . A=0.33, $,=280°, x,=1.87
N E S w p5=0-00603
34/83

Bullinger, Greggers & Menzel (2023)



Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee D04: angular statistics and path

0
330 — 30
300 60
270 90 E
240 120
210 150
180
100 n=100, 2 parts
80 pRayleigh—NU =9.2e-6
60 | Best models= M2B (46%)
= 0,
i M2A (21%)
40 ¢
20 + Best params: ¢1=70°, 51=1.91
A=0.5, ¢.=NaN°, k=0
0 : 2 2
N E S W pKS:O.GOS
35/83

Bullinger, Greggers & Menzel (2023)



Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee DO5: angular statistics and path

0
330 800 30

600
300 60

270 p 90 W E
N
240 120
210 150
180
100 n=192, 3 parts
80 Prayleigh-NU = 3.5e-10
60 | Best models= M2A (60%)
) M2C (14%)
N
= a0l M5A (12%)
M2B (10%)
20t Best params: ¢,=48°, £,=0.705
0 . A=1, ¢,=NaN°®, x,=0
N E S W P s=0.0176
36/83

Bullinger, Greggers & Menzel (2023)



Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee D06: angular statistics and path
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Bee E02: angular statistics and path

0
330 600 30
300 400 60
270 0 90 E
240 120
210 150
180 S
100 n=269, 1 parts
80 | pRayleigh—NU =1l4e-27
60| Best models=
= M5A (33%)
D
40 t
20} Best params: ¢1=51°, 51=2.62
0 . A=0.61, ¢,=298°, ,=5.18
N E S w Pxs=0-000758
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Bee EO03: angular statistics and path

0
330 600 30
300 400 60
270 0 90 E
240 120
210 150
180
100 n=264, 1 parts
80 r pRayleigh-NU =2.3e-26
60 | Best models= M2C (40%)
3 M2B (33%)
40 t
20t Best params: ¢,=51°, £,=2.63
0 . A=0.59, ¢,=NaN°’, ,=0
N E S w P 5=0-00668
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Bee EO04: angular statistics and path

0
330 30
600
300 60
270 90
240 120
210 150
180
100
80 |
60 |
S
40 |
20
0 I
N E S W

n=674, 1 parts
pRayleigh-NU =17e-12

Best models=

Best params: ¢1=322°, /<o1=1.13
A=0.75, ¢2=127°, 52=8.93

pKS:8.1e-25

Bullinger, Greggers & Menzel (2023)
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Bee EO05: angular statistics and path

0
330 30
600
300 0 60
270 90 E
240 120
210 150
180
100 n=436, 1 parts
80 | pRayleigh-NU =1.1e-67
60 | Best models=
40 r
20 | Best params: ¢,=107°, ,=2.24
0 . A=0.25, ¢,=355°, £,=2.48
N E S w Pys=2-33e-09
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Bee EO06: angular statistics and path

0
330 800 30
300 60
270 90 w E
240 120
210 150
180
100 n=875, 1 parts
80 r pRayleigh-NU =1.9e-243
60 | Best models= M2A (100%)
40 r
20t Best params: ¢,=20°, x,=2.23
A=1, ¢,=NaN°, k=0
0 : 2 2
N E S w P s=2.28e-46
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Bee EQ7: angular statistics and path

0
330 30
0
300 20 60
10
270 0 90 E
240 120
210 150
180
100 n=247, 1 parts
80 | pRayleigh—NU =8.3e-16
60| Best models=
X,
40 ¢
20} Best params: ¢1=66°, 51=1.22
0 . A=0.75, ¢,=275°, £,=6.54
N E S w P s=1.65e-26
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Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee RO1: angular statistics and path

300 A (
270 E
240 120
210 150
180
100 n=7487, 1 parts
80 r pRayleigh-NU =1.4e-183
60 | Best models=
X
40 ¢
20 | Best params: ¢,=93° £,=2.54
0 . A=0.49, ¢,=312°, £,=1.32
N E S W Ps=0.00387
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Bee R0O2: angular statistics and path

270 E
240
210 150
180
100 ' ' ' n=7091, 1 parts
80 1 Prayleigh-ny = 1-1€-270
60 | Best models= M5A (100%)
40
20t : Best params: ¢,=60°, x,=0.971
0 . . . A=0.69, ¢,=314°, x,=0.971
N E S W N Ps=2.15e-67
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Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee RO3: angular statistics and path

E
240 120
210 150
180
100 n=7171, 1 parts

80 r pRayleigh-NU =1.3e-137

60 | Best models=

40 t

20t Best params: ¢1=115°, /<o1=3.11

0 . A=0.36, ¢2=331°, ,%2:1.32
N E S W Pyg=4-04e-71
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Bee R0O4: angular statistics and path

270 E
240
210 150
180
100 ' ' ' n=7185, 1 parts
80 1 Prayleigh-ny = 9-8-167
60 | Best models= M5A (100%)
40 t
20t : Best params: ¢,=91°, £,=1.6
0 ‘ ‘ ‘ A=0.59, ¢,=309°, £,=1.6
N E S W N P s=3.34e-37
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Bee RO5: angular statistics and path

270 E
240
210 150
180
100 n=7039, 1 parts
80 pRayleigh-NU =1.2e-109
60 | Best models= M5A (100%)
40
20t Best params: ¢,=325°, £,=1.73
2=0.6, ¢,=120°, £,=1.73
0 : 2 2
N E S w Ps=2.08e-20
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Bee R0O6: angular statistics and path

E
210 150
180
100 n=7174, 1 parts
80 | pRayleigh-NU =1.5e-224
60 | Best models=
X,
40 ¢
20 | Best params: ¢,=299°, x,=2.22
0 . A=0.25, ¢,=69°, £,=1.03
N E S w N Py s=0-31e-216
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Bee RO7: angular statistics and path

300
270 £
240 120
210 150
180
100 n=7253, 1 parts
807 pRayleigh-NU =3.6e-138
60 Best models=
X
40
20 Best params: ¢,=317°, x,=1.44
0 - A=0.54, $,=101°, k,=2.4
N 3 S w P, =1.23¢-18
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Bee R0O8: angular statistics and path

270 E
240 120
210 150
180
100 n=6944, 1 parts
80 | pRayleigh-NU =5.7e-208
60| Best models=
,
40 t
20t Best params: ¢1=79°, /<a1=2.13
0 . A=0.52, $,=302°, x,=1.18
N E S w P, s=0-000345
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Bee R09: angular statistics and path

270 E
240
210 150
180
100 ' ' ' n=6967, 1 parts
80 1 Prayleigh-ny ~ 1-4€-191
60 | | Best models=
3 M5A (17%)
40 ¢
20 | : Best params: ¢,=99°, x,=2
0 ‘ ‘ ‘ A=0.35, ¢,=341°, £,=0.791
N E S W N Pys=5-53e-30
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Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee R10: angular statistics and path

270 E
240 120
210 150
180
100 n=7150, 1 parts
80 pRayleigh-NU = 5.6e-242
60 | Best models= M5A (100%)
40
20t Best params: ¢,=314°, £,=1.32
A=0.44, ¢_=75° k,=1.32
0 : 2 2
N E S w Ps=1.09e-15
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Bee R11: angular statistics and path

E
240 120
210 150
180
100 n=7575, 1 parts

80 pRayleigh-NU = 14e-189

60 | Best models= M5A (99%)

40

20t Best params: ¢,=86°, x,=2.11

0 . A=0.57, ¢,=301°, £,=2.11
N E S W Ps=3-35€-30

62/83

Bullinger, Greggers & Menzel (2023)
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Bee R12: angular statistics and path

270

240 120
210 150
180
100 ' ' ' n=6863, 1 parts
80 1 PRrayleigh-ny ~ 156221
60 | Best models=
X,
40 t
20t 1 Best params: ¢1=113°, /<o1=1.92
0 ‘ ‘ ‘ A=0.25, ¢,=335°, x,=1.14
N E S w N Pys=7-61€-103
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Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee R13: angular statistics and path

270 E
240 120
210 150
180
100 n=7278, 1 parts
80 r pRayleigh-NU =1.7e-159
60 | Best models=
40 t
20t Best params: ¢1=124°, /~;1=3.8
0 . A=0.29, ¢2=335°, n2=1.37
N E S w pKS:7.62e-118
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Bee R14: angular statistics and path

300 60
270 90 E
240 120
210 150
180
100 n=7233, 1 parts
80 r pRayleigh-NU = 5.6e-211
60 | Best models=
40 t
20 | Best params: ¢,=70°, x,=0.738
0 . A=0.71, ¢2=312°, rk,=4.1
N E S w pKS:1.46e-156
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Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee R15: angular statistics and path

210 150
180
100 ' ' ' n=7345, 1 parts
80 1 Prayleigh-ny = 2:2€-176
60 | Best models=
X
40 t
20t : Best params: ¢,=84°, x,=1.62
0 ‘ ‘ ‘ A=0.63, $,=300°, r,=2.49
N E S W N Pys=156e-71
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Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee R16: angular statistics and path

270 E
240 120
210 150
180
100 n=7178, 1 parts
80 | pRayleigh-NU = 2.9e-187
60 | Best models=
X,
40 ¢
20 | Best params: ¢,=347°, £,=0.782
0 . A=0.75, $,=109°, x,=4.48
N E S w Ps=1.82e-125
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Bee S01: angular statistics and path

300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 | pRayleigh-NU = 0.00017
60 | Best models=
X,
40 t
20 | Best params: ¢,=279°, £,=0.961
0 . A=0.63, ¢2=93°, /-z2=2.31
N E S w sz:3'1e'114
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Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee S02: angular statistics and path

0
330 30
300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 pRayleigh-NU =0.00019
60 | Best models= M4B (100%)
40 r
20t Best params: ¢,=211°, £,=0.459
0 . A=0.75, ¢,=31°, £,=2.51
N E S w P s=1.6e-163
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Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee S03: angular statistics and path

0
330 30
300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 | pRayleigh-NU =0.011
60 | Best models=
S M4B (43%)
40 t
20 | Best params: ¢,=335°, £,=1.96
0 . A=0.25, ¢2=159°, n2=0.507
N E S w pKS:1.88e-111
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Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee S04: angular statistics and path

0
330 30
300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 | pRayleigh-NU =032
60 | Best models= M4B (100%)
40 t
20 | Best params: ¢,=264°, £,=3.21
0 . A=0.25, ¢,=84°, £,=0.593
N E S W p,s=1.41e-275
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Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee S05: angular statistics and path

0
330 30
300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 | pRayleigh-NU =3.7e-32
60 | Best models= M5A (100%)
40 t
20 | Best params: ¢,=320°, x,=1.28
A=0.52, ¢,=158°, £, =1.28
0 : 2 2
N E S w pKS:1.64e-06
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Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee S06: angular statistics and path

300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 pRayleigh-NU =0.0073
60 | Best models= M4B (64%)
40 r
20t Best params: ¢,=55° £,=1.6
0 . A=0.25, ¢,=235°, £,=0.363
N E S w Py s=0-35e-146
73/83

Bullinger, Greggers & Menzel (2023)



Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee SO7: angular statistics and path

300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 | pRayleigh-NU =0.0018
60 | Best models=
X
40 r
20 | Best params: ¢,=278°, £,=0.55
0 . A=0.75, $,=103°, x,=2.14
N E S w P s=2.46€-267
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Bee S08: angular statistics and path

0
330 30
300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 | pRayleigh-NU =1.2e-6
60 | Best models=
X,
40 t
20 | Best params: ¢,=65° £,=1.59
0 . A=0.45, ¢2=249°, n2=l.35
N E S w pKS:6.35e-26
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Bee S09: angular statistics and path

300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 r pRayleigh-NU =0.12
60 | Best models= M4B (69%)
40 ¢
20t Best params: ¢,=45°, £,=0.326
0 . A=0.75, ¢,=225°, k,=1.22
N E S W Py s=9.7€-84
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Bee S10: angular statistics and path

0
330 30
300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 r pRayleigh-NU =4.1e-9
60 | Best models= M5A (66%)
40 ¢
20t Best params: ¢,=236°, £,=0.775
0 . A=0.48, ¢,=43°, £,=0.775
N E S w P s=3.02e-05
77/83

Bullinger, Greggers & Menzel (2023)



Navigation Memory in Honeybee—Supplement Data Sheet 03: Circle Statistics

Bee S11: angular statistics and path

0
330 30
300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 | pRayleigh-NU = 5.5e-7
60 | Best models=
X,
40 t
20 | Best params: ¢,=270°, £,=0.856
0 . A=0.69, ¢2=82°, r,=4.17
N E S W pKS:1.63e-188
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Bee S12: angular statistics and path

0
330 30
300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 | pRayleigh-NU = 3.6e-41
60 | Best models=
X,
40 t
20 | Best params: ¢,=203°, £,=0.536
0 . A=0.75, ¢2=354°, 52=2.15
N E S w pKS:6.53e-87
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Bee S13: angular statistics and path

0
330 30
300 60
270 90 T e = E
)
240 120
210 150
180
100 n=10002, 1 parts
80 r pRayleigh-NU =0.22
60 | Best models= M4B (59%)
40 ¢
20t Best params: ¢,=331°, x,=1.06
0 . A=0.61, ¢,=151°, x,=2.04
N E S w Ps=3.57e-37
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Bee S14: angular statistics and path

0
330 30
300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 | pRayleigh-NU =9.4e-17
60 | Best models=
X,
40 t
20 | Best params: ¢,=168°, x,=0.256
0 . A=0.75, ¢2=337°, r£,=1.51
N E S W pKS:5.26e-69
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Bee S15: angular statistics and path

0
330 30
300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 | pRayleigh-NU =0.25
60 | Best models=
S M4B (34%)
40 t
20 | Best params: ¢,=269°, £,=2.08
0 . A=0.37, ¢2=87°, /12:0.908
N E S W sz:2'18e'80
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Bee S16: angular statistics and path

0
330 30
300 60
270 90 E
240 120
210 150
180
100 n=10002, 1 parts
80 | pRayleigh-NU = 6e-5
60| Best models=
,
40 t
20t Best params: ¢1=56°, H1=0.474
0 . A=0.75, ¢2=245°, 52=2.02
N E S W pKS:6.13e-165
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